European consensus on the histopathology of inflammatory bowel disease  by Magro, F. et al.
Ava i l ab l e on l i ne a t www.sc i enced i r ec t . com
ScienceDirect
Journal of Crohn's and Colitis (2013) 7, 827–851CONSENSUS/GUIDELINES
European consensus on the histopathology
of inflammatory bowel disease☆
F. Magroa,⁎,1, C. Langnerb,1, A. Driessenc, A. Ensari d, K. Geboese,
G.J. Mantzaris f, V. Villanacci g, G. Becheanuh, P. Borralho Nunes i,
G. Cathomas j, W. Fries k, A. Jouret-Mourin l, C. Mescolim,
G. de Petris n, C.A. Rubioo, N.A. Shepherdp, M. Viethq,
R. Eliakimr on behalf of the European Society of Pathology (ESP) and the
European Crohn's and Colitis Organisation (ECCO)2a Department of Pharmacology & Therapeutics, Institute for Molecular and Cell Biology, Faculty of Medicine University of
Porto, Department of Gastroenterology, Hospital de Sao Joao, Porto, Portugal
b Institute of Pathology, Medical University of Graz, Austria
c Department of Pathology, University Hospital Antwerp, Belgium
d Department of Pathology, Ankara University Medical School, Turkey
e Department of Pathology, UZ Leuven, Belgium
f 1st Department of Gastroenterology, Evangelismos Hospital, Athens, Greece
g Pathology, Spedali Civili, Brescia, Italy
h Carol Davila University of Medicine and Pharmacy, Department of Pathology, Bucharest, Romania
i Instituto de Anatomia Patologica, Escola Superior de Tecnologia da Saúde de Lisboa & Faculdade de Medicina
da Universidade de Lisboa, Portugal
j Institute for Pathology, Kanonsspital Baselland, Liestal, Switzerland
k Dept. of Clinical and Experimental Medicine, Clinical Unit for Chronic Bowel Disorders, University of Messina, Italy
l Department of Pathology, Cliniques Universitaires St Luc, UCL, Bruxelles, Belgium
m Department of Medicine (DIMED), Surgical Pathology and Cytopathology Unit, University of Padua, Italy
n Mayo Clinic Arizona, Dept of Pathology and Laboratory Medicine, Scottsdale, AZ, United States
o Gastrointestinal and Liver Pathology Research Laboratory, Karolinska Institute and University Hospital, Stockholm, Sweden
p Gloucestershire Cellular Pathology Laboratory, Cheltenham General Hospital, United Kingdom
q Pathology, Klinikum Bayreuth, Preuschwitzer Straße, Bayreuth, Germany
r Gastroenterology and Hepatology, Sheba Medical Center, Israel
Received 31 May 2013; accepted 5 June 2013☆ ECCO has diligently maintained a disclosure policy of potential conflicts of interests (CoI). The conflict of interest declaration is based on a
form used by the International Committee of Medical Journal Editors (ICMJE). The CoI statement is not only stored at the ECCO Office and the
editorial office of JCC but also open to public scrutiny on the ECCO website ((https://www.ecco-ibd.eu/about-ecco/ecco-disclosures.html)
providing a comprehensive overview of potential conflicts of interest of the consensus participants and guideline authors.
⁎ Corresponding author at: Institute of Pharmacology and Therapeutics, Faculty of Medicine, University of Porto, Al. Prof. Hernâni Monteiro,
4200 319 Porto, Portugal. Tel.: +351 22 551 3600; fax: +351 22 551 3601.
E-mail address: fm@med.up.pt (F. Magro).
1 These authors contributed equally in paper writing.
2 A further paper from this consensus working group will be published with more specialized techniques and histopathology IBD concepts.
1873-9946/$ - see front matter © 2013 European Crohn's and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.crohns.2013.06.001
KEYWORDS
Inflammatory bowel disease;
Ulcerative colitis;
Crohn's disease;
Histopathology;
Consensus
Abstract
The histologic examination of endoscopic biopsies or resection specimens remains a key step in
the work-up of affected inflammatory bowel disease (IBD) patients and can be used for diagnosis
and differential diagnosis, particularly in the differentiation of UC from CD and other non-IBD
related colitides. The introduction of new treatment strategies in inflammatory bowel disease
(IBD) interfering with the patients' immune system may result in mucosal healing, making the
pathologists aware of the impact of treatment upon diagnostic features. The European Crohn's
and Colitis Organisation (ECCO) and the European Society of Pathology (ESP) jointly elaborated a
consensus to establish standards for histopathology diagnosis in IBD. The consensus endeavors to
address: (i) procedures required for a proper diagnosis, (ii) features which can be used for the
analysis of endoscopic biopsies, (iii) features which can be used for the analysis of surgical
samples, (iv) criteria for diagnosis and differential diagnosis, and (v) special situations including
those inherent to therapy. Questions that were addressed include: how many features should be
present for a firm diagnosis? What is the role of histology in patient management, including
search for dysplasia? Which features if any, can be used for assessment of disease activity? The
statements and general recommendations of this consensus are based on the highest level of
evidence available, but significant gaps remain in certain areas.
© 2013 European Crohn's and Colitis Organisation. Published by Elsevier B.V. All rights reserved.
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Inflammatory bowel diseases (IBD) are lifelong disorders that
are predominantly observed in developed countries and arise
from an interaction between genetic and environmental fac-
tors. The term IBD was coined to cover two specific diseases:
ulcerative colitis (UC) and Crohn's disease (CD). During the last
25 years, several elements have influenced the accuracy of
histologic IBD diagnosis. The widespread introduction of endos-
copy allowed the analysis of multiple mucosal biopsies from
different segments of the colon, ileum and other parts of the
gastrointestinal tract. The precise etiology of IBD is unknown
and therefore a causal therapy to cure the disease is not yet
available. However, the introduction of new treatment strate-
gies interfering with the patients' immune systemmay result in
mucosal healing, making the pathologists aware of the impact
of treatment upon diagnostic features.
The Consensus initiated by the European Crohn's and Colitis
Organization (ECCO) and the European Society of Pathology
(ESP) endeavors to address the different aspects of histologic
diagnosis in IBD: (i) procedures required for a proper diagnosis,
(ii) features which can be used for the analysis of endoscopic
biopsies, (iii) features which can be used for the analysis of
surgical samples, (iv) criteria for diagnosis and differential
diagnosis and (v) special situations including those inherent to
therapy questions that are addressed include: how many
features should be present for a firm diagnosis? What is the
role of histology in patient management, including search for
dysplasia? Which features if any, can be used for assessment of
disease activity?
The aim of the Consensus is to propose European Guidelines
for the histopathological diagnosis of chronic colitides. The
document is based, in parts, upon previous evidence-based
ECCO consensus publications on the diagnosis andmanagement
of UC and CD.1,2 On September 11th 2012, in Prague, these
guidelines were revised at a meeting of ECCO GuiCom and ESP
representatives, at the annual European Congress of Pathology
(ECP).The strategy to reach the Consensus involved six steps: four
working groups (WGs) were formed each comprising three ESP
delegates and one ECCO delegate:WG 1 was on UC (chaired by
Ann Driessen and Gerassimos Mantzaris), WG 2 on CD (chaired
by Cord Langner and Fernando Magro), WG3 on lymphocytic
and collagenous colitis (chaired by Arzu Ensari and Vicenzo
Villanacci) and WG 4 was on indeterminate, unclassified and
infectious colitis related to IBD (chaired by Karel Geboes and
Rami Eliakim). The existing ECCO guideline statements refer-
ring to the histologic diagnosis of IBD were analyzed systemat-
ically by the chairs of each WG. Guideline statements selected
for change and questions unresolved in the 2008 and 2010
guidelines were distributed to the WG members. Participants
were asked to answer the questions based on their experience
as well as evidence from the literature (Delphi procedure).3 In
parallel, the WG members performed a systematic literature
search of their topic with the appropriate key words using
Medline/Pubmed/ISI/Scopus and the Cochrane database, as
well as their own files. As a further selection criterion, only
those featureswhich achievedmoderate reproducibility judged
by kappa value, or findings that were confirmed by subsequent
studies, were considered. The evidence level (EL) was graded
according to the Oxford Centre for Evidence-Based Medicine.4
Provisional guideline statements (with supporting text) were
then written by the WG chairs based on answers to the
questionnaire and were circulated among the WG members,
prompting discussions and exchange of literature evidence. On
May 31st 2012 the working party chairs submitted the proposed
statements and the supporting text online on a weblog for
discussion among all other Consensus participants (who have
not been part of that specific WG). All participants then met in
Prague on September 11th 2012 to vote and agree on the final
version of the statements. Consensus was defined as such when
agreement was reached by more than 80% of participants,
termed a Consensus Statement and numbered for convenience
in the document. Each recommendation was graded according
to the Oxford Centre for Evidence Based Medicine based on the
level of evidence.4 All statements achieved 100% agreement,
829European consensus on the histopathology of inflammatory bowel diseasewith the exception of statements 16, 23, 24 and 32, which
achieved 83–92% agreement.
The final document was written by the WG chairs in
conjunction with theWGmembers. The Consensus participants
agreed to produce two separate publications. One (which will
be published in the Journal of Crohn's and Colitis) summarizes
the statements followed by comments is on the evidence
Special attention is given to the clinico-pathologic interface,
e.g. to technical procedures necessary for accurate diagnosis
of IBD on endoscopic biopsies (number and way of handling of
biopsies etc.). Images are not provided in this paper. The
second publication (in Virchows Archiv) focuses on the
histologic criteria for diagnosis and differential diagnosis
(without the Consensus statements), accompanied by illustra-
tive images. The final text of both publications was approved
by all Consensus participants.2. Procedures needed for the diagnosis of IBD
The diagnosis of IBD requires a multidisciplinary approach
involving a team of specialists (e.g. gastroenterologists, pathol-
ogists and radiologists). The diagnosis should be established by a
combination of medical history, clinical evaluation, laboratory
data (including negative stool examinations for infectious
agents) and typical endoscopic, histologic and radiologic
findings.2,5 Thus, the histologic examination of endoscopic
biopsies or resection specimens remains a key step in the
work-up of affected patients and can be used for diagnosis and
differential diagnosis, particularly in the differentiation of UC
from CD and other non-IBD related colitides.
ECCO-ESP statement 1
For a reliable diagnosis of inflammatory bowel disease,
ileocolonoscopy rather than rectoscopy should be
performed. A minimum of two biopsies from at least
five sites along the colon, including the rectum, and the
terminal ileum should be obtained [EL 1]. In patients
with fulminant colitis, two samples from at least one
site should be obtained [EL5]. The biopsies should be
collected in separate vials, as localization of the
biopsies gives important diagnostic information
In patients with suspected IBD, it is crucial to perform
a histologic examination before initiation of treatment,
due to changes in morphology induced by certain drugs and
to establish a proper diagnosis. Notably, recent progress
in endoscopic techniques, such as magnifying endoscopy,
chromoendoscopy and/or confocal endomicroscopy has re-
sulted in more punctuate sampling of biopsies, with con-
siderable impact on diagnostic accuracy in the presence of
subtle histologic changes.
The histologic diagnosis of IBD is based on the analysis of a
full series of colonoscopic biopsies. A study by Dejaco et al.6
showed that the accuracy of diagnosing colitis increases from
66% to 92% when segmental biopsies are taken rather than two
biopsies throughout the colon.7 Rectal biopsies are necessaryto either confirm or reject rectal involvement and may
additionally be helpful in differentiating IBD from other
inflammatory lesions. Although the diagnostic accuracy of
total colonoscopy (74%) compared to rectoscopy (64%) is only
slightly higher in UC, cases with atypical distribution of lesions
such as peri-appendiceal inflammation associated with a left-
sided colitis are only detected by this approach.8 Ileoscopy
with biopsies is recommended as an additional step. In
approximately 10–20% of patients with UC the inflammation
may extend into the terminal ileum (backwash-ileitis). The
diagnostic value of terminal ileum biopsies is, however,
highest in patients with known or suspected CD.9,10
During follow-up examinations, a smaller number of biopsy
samples may confirm the diagnosis. In post-surgical follow-up,
biopsies of the neo-terminal ileum are indicated when disease
recurrence is suspected. When patients have undergone ileal
pouch-anal anastomosis, biopsies of the afferent limb are
suggestedwhenCD is suspected. Multiple biopsies are indicated
when the patient is screened for dysplasia (=intraepithelial
neoplasia).
ECCO-ESP statement 2
All tissue samples should be fixed immediately by
immersion in buffered formalin or an equivalent
solution prior to transport [EL5]. Since lesions may
be focal, it is recommended that multiple sections
from each sample are examined [EL2]Serial sectioning of biopsy specimens is superior to step
sectioning in order to detect mild or focal lesions and to
increase the diagnostic accuracy.11–13 The diagnostic yield
increases with the number of sections examined. However,
the ideal number of sections to be examined in routine
practice has not been established, with numbers varying
between 2 and 6 in different studies.12,14 In routine practice,
step-sections may be the simplest procedure. Obtaining two
or three tissue levels has been proposed, each consisting of
five or more sections.15 This proposal is in agreement with
guidelines proposed by the Austrian, British and German IBD
study groups.16–18 The use of multiple biopsies from different
sites is supported by the expert opinion of clinicians, except
for patients presenting with fulminant colitis. Though the
majority of clinicians will agree to take one or two biopsy
samples from fulminant colitis (from one or two regions), some
clinicians do not perform endoscopy in this setting.
Endoscopic biopsies should be immediately fixed in a
formaldehyde-based fixative or another solution to ascertain
the quality of the material. Biopsies should be stored and
transported in separate vials as this is essential to map and
grade the histologic distribution and degree of inflammation in
different colonic segments and in the terminal ileum. This can
be done by using different containers, multi-well cassettes or
an acetate strip. Orientation of the samples using filter paper
(submucosal side down) before fixation may yield better
results, because it allows a better assessment of architectural
abnormalities. Routine staining with hematoxylin and
eosin is appropriate for diagnosis. Special stains, such as
830 F. Magro et al.immunohistochemistry or other techniques for diagnostic
purposes are not needed routinely.
ECCO-ESP statement 3
The biopsy samples should be accompanied by clinical
information including endoscopic findings as well as the
age of the patient, duration of disease, duration and type
of treatment, comorbidities and travel history [El 5]
IBD diagnosis in patients with diarrhea or rectal bleeding not
only is based on the morphological features observed in
biopsies, but also takes into account background clinical
information, endoscopic findings as well as data from labora-
tory and imaging procedures. Thus, for a reliable diagnosis of
biopsy specimens from patients with suspected IBD detailed
clinical information is inevitable. This information should
include basic demographic data, disease characteristics in-
cluding information on duration of symptoms, co-morbidities,
recent travels, endoscopic findings, or any information
regarding foregone treatment.
ECCO-ESP statement 4
A surgical sample needs complete gross examination,
carried out in an orderly and systematic manner,
including photographic documentation, preferably at
the time when the specimen is removed [EL5]
Surgical samples are opened along the longitudinal axis
(i.e., along the antimesenteric or antimesocolic border,
except at the site of any carcinoma, where it may be advisable
to leave a small segment unopened during fixation). Speci-
mens for microscopy are collected, including lymph nodes,
terminal ileum and appendix.19 The optimum number of
samples from a colectomy specimen that should be obtained
has not been established. However, multiple samples obtained
both from visible lesions and from mucosa which is normal on
gross inspection improve the diagnostic yield. In addition, the
macroscopic aspects and the transmural character of the
disease as well as fistulas can be identified and used for
diagnostic purposes.20,21 Special attention should be paid to
lesions suspicious for neoplasia.
ECCO-ESP statement 5
The pathology report in all chronic colitides should
give an indication of the activity of the disease.
Particularly in Crohn's disease, inactivity in the biopsy
may not reflect inactivity of the disease [EL5]
The healing of mucosal inflammation has already been
noted as a feature of resolution in UC. Biopsies can be used to
discriminate between quiescent disease, inactive disease anddifferent grades of disease activity. This has led to the
introduction of scoring systems for the assessment of disease
activity in UC and use of these systems in clinical drug trials.22
Adequate number of biopsies should be obtained from not
only grossly inflamed but also normal looking mucosa as mild
or even severe inflammation can be detected in endoscopi-
cally quiescent colitis.23–25 In the study by Kleer et al.24 65% of
the endoscopic and histologic findings were comparable,
whereas in 25% a chronic colitis was diagnosed in biopsies
from an endoscopically normal looking mucosa. In 10% the
opposite was seen.24
In contrast to UC, disease activity is not generally assessed
by pathologists for CD. This is mainly due to the discontinuous
character of the disease, inducing sampling error and the fact
that the ileummay be the only area involved. Sampling error is
very important, especially when only rectal biopsies are
available. Microscopic analysis of multiple samples from
different segments of the colon and ileum may provide useful
information and allow an assessment of disease activity.
Nevertheless, data available on histology and activity for
CD are limited. Several clinical drug trials have shown that
treatment can alter the histology, promoting healing and
normalization of the mucosa.26–31 There is, however, no
general agreement among expert clinicians about the use of
microscopy to assess disease activity. If biopsies are used, then
multiple samples have to be obtained and analyzed. The
presence of epithelial damage in association with neutrophils is
amarker of disease activity.32 Amultivariate logistic regression
model showed that severe lymphocytic (and eosinophilic)
infiltration of the lamina propria, presence of crypt atrophy
and absence of lymphocytic infiltration of the epithelium
are the best variables for predicting uncomplicated
disease.33ECCO-ESP statement 6
Ileocolonoscopy with biopsies should be performed in
all children or adolescents with suspected IBD [EL2].
Esophagogastroduodenoscopy may improve the diag-
nostic accuracy in the initial diagnostic assessment of
children with possible IBD [EL2]ECCO-ESP statement 7
The terminology to be used for labeling patientswithout
a definitive diagnosis is unclear [EL1]Labels such as “indeterminate colitis”, “uncertain colitis”,
“inflammatory bowel disease unclassified (IBDU)”, chronic
inflammatory bowel disease unclassified “CIBD-unclassified”
and “chronic idiopathic inflammatory bowel disease NOS (not
otherwise specified)” are used in the literature for patients
presenting with chronic colitis without a definitive diagnosis.
Table 1 Macroscopic features used for the diagnosis of IBD.
Ulcerative colitis Crohn's disease
Localization GI tract Especially colon and rectum Whole GI tract
Ileum Not except in backwash-ileitis Often involved
Colon Left N right Right N left
Rectum Commonly involved Typically spared
Distribution GI tract Diffuse (continuous) Segmental (discontinuous)
Ulcers Superficial ulcers Aphtoid ulcers, confluent deep linear ulcers
Pseudopolyps Common Uncommon
Skip-lesions Absent Present
Cobblestone-pattern Absent Present
Deep fissures Absent except in fulminant colitis Present
Fistulae Absent except in fulminant colitis Present
Mucosal atrophy Marked Minimal
Thickness of the wall Normal Increased
Fat wrapping Absent Present
Strictures Uncommon Present
831European consensus on the histopathology of inflammatory bowel diseaseThe term indeterminate colitis (IC) should be restricted to
cases where complete histologic analysis on the basis of
surgical specimens is possible.
3. Ulcerative colitis
3.1. Macroscopic diagnostic featuresECCO-ESP statement 8
Classically, macroscopic examination of a resection
specimen may show a continuous inflammatory pro-
cess, beginning from the rectum and extending proxi-
mally. Awareness of unusual macroscopic distribution
patterns, such as the cecal patch, rectal sparing and
backwash ileitis is important to avoid wrong subtyping
of the inflammatory bowel disease [EL3]
Gross examination of a resection specimen in UC classically
shows a diffuse and continuous chronic inflammation without
skip-areas which involves the rectum and spreads proximally
with gradually decreasing severity of inflammation. The
transition between the involved and the normal mucosa is
sharp in UC (Table 1). The mucosa has a friable granular
appearance and shows superficial ulcers. In severe disease
these ulcers may undermine the adjacent mucosa, finally
resulting in denudation of the mucosal surface or penetration
deep through the muscularis mucosae (well-like ulcers).34,35
Extensive ulceration with sparing of remainingmucosal islands
may give rise to inflammatory pseudopolyps which are
common in the sigmoid and descending colon, but rare in the
rectum. In fulminant colitis, the macroscopic appearance of
the mucosa is not sufficiently distinct to differentiate UC from
CD7,36 and serositis may be observed.37
Unusual inflammation patterns are rectal sparing, cecal
patch and backwash-ileitis. Rectal sparing may occur in
untreated children (30%), adults with fulminant colitis (13%) orpatients receiving topical or systemic treatment (44%).36,38–41
Another therapy-related finding is patchiness, i.e. a change
from continuous to discontinuous inflammation.40,41 The
association of left-sided colitis with inflammation surrounding
the appendiceal orifice is called ‘cecal patch’. Discontinuous
periappendiceal inflammation has been diagnosed in up to 75%
of patients with distal disease.27,42,43 “Backwash ileitis”
occurs in approximately 20% of patients with extensive colitis
or as a primary ileal mucosal inflammation without cecal
involvement.44 Distinction from Crohn's terminal ileitis can be
difficult.45,46 In longstanding UC, tissue repair is associated
with fibrosis, which, in contrast to CD, is commonly restricted
to mucosa or submucosa. This fibrosis may cause strictures in
3.2% to 11.2% of cases.47 In the quiescent phase of the disease
mucosal haustration will disappear resulting in an atrophic,
smooth mucosa.
3.2. Microscopic diagnostic features
ECCO-ESP statement 9
Microscopic diagnosis of ulcerative colitis is based on
widespread crypt architectural distortion, a diffuse
transmucosal inflammatory infiltrate with basal plas-
macytosis, eventually associated with an active com-
ponent, causing cryptitis and crypt abscesses. Mucin
depletion is less specific, but a helpful diagnostic
feature [EL 1]
UC is a chronic process with distorted architecture and an
inflammatory infiltrate which is limited to the mucosa.
Distorted crypt architecture (57–100%) with crypt branching
and atrophy and an irregular villous architecture (17–30%)
are more frequent than in CD (27–71% vs. 12%).15,48–50 The
disease is characterized by a lack of fissures.20 In fulminant
colitis ulcers may penetrate into the muscularis propria
Table 2 Microscopic features used for the diagnosis of IBD.
Ulcerative colitis Crohn's disease
Crypt architectural irregularity Diffuse (continuous) Focal (discontinuous)
Chronic inflammation Diffuse(continuous)
Decrease proximally
Focal (discontinuous)
Variable
Patchiness Uncommon Common
Localization Superficial
Transmucosal
Sometimes in submucosa
Transmural
Serositis Absent except in fulminant colitis Present
Lymphoid aggregates Frequent in mucosa, submucosa Common, transmural
Granulomas Absent, except with ruptured crypts Present
Acute inflammation Diffuse (continuous) Focal (discontinuous)
Crypt epithelial polymorphs Diffuse (continuous) Focal (discontinuous)
Crypt abscesses Common Uncommon
Mucin depletion Present, pronounced Uncommon, mild
Neuronal hyperplasia Rare Common
Muscular hypertrophy Absent Present
Paneth cell metaplasia Present Uncommon
Pyloric gland metaplasia Rare Present
832 F. Magro et al.(20%).51 The inflammatory infiltrate is diffuse or continuous
without any variations in intensity or skip-lesions and its
severity increases characteristically towards the rectum.
The mucosal inflammation is proportionate, i.e. the cellu-
larity is higher in the mucosa than in the submucosa.24,52
Occasionally, the inflammation may spread into the super-
ficial part of the submucosa. The inflammatory infiltrate is
composed of lymphocytes, plasma cells and neutrophils,
causing cryptitis, defined as the presence of neutrophils
within crypt epithelium, and crypt abscesses, defined as
the presence of neutrophils within crypt lumina (Table 2).
Crypt abscesses are more common in UC (41%) than in CD
(19%).48
Plasma cells are predominantly observed between the
base of the crypts and the muscularis mucosae (basal
plasmacytosis). This feature is helpful in the differentiation
between a first attack of UC (63%) and infectious colitis (6%),
but not CD (62%).15,49 The number of eosinophils is variable.
Based on three features, namely an increase of lymphocytes
and plasma cells in the lamina propria (including basal
plasmacytosis), the presence of crypt branching and
cryptitis, chronic inflammatory bowel disease (CIBD) can be
distinguished from non-CIBD.15 The inflammation may cause
mucin depletion of the epithelium, a less diagnostic feature
as it can also be found in infectious colitis and CD.13,49,53
Depending on the degree of inflammatory activity the sur-
face may become eroded. Features of chronicity also include
Paneth cell metaplasia (especially in left-sided colitis),
presence of inflammatory pseudopolyps, hypertrophy of the
muscularis mucosae and the rarely identified submucosal
fibrosis.54 Granulomas are not found in biopsies of patients
with UC, except those that are related to foreign bodies,
ruptured crypts andmucin extravasates.55 Le Berre et al. have
shown that a villous or irregular architecture, distorted crypt
architecture with crypt atrophy, mucin depletion and cryptitis
are features highly predictive of UC.56 Nevertheless, themorphologic features may change attributable to disease
duration, patient age and treatment.
ECCO-ESP statement 10
Basal plasmacytosis is the earliest diagnostic feature
with the highest predictive value for the diagnosis of
ulcerative colitis [EL3]. Preserved crypt architecture
and the absence of a transmucosal inflammatory cell
infiltrate do not rule out ulcerative colitis at an early
stage. Therefore, repeat biopsies are recommended
not sooner than 6 weeks after the initial assessment
for the diagnosis of ulcerative colitis [EL3]
Improvement of endoscopic techniques has changed the
diagnostic approach to IBD with sampling of biopsies earlier
in the disease course before any treatment is initiated. In
early stage disease reliable diagnostic featuresmay be absent,
hampering diagnosis and distinction from CD and infectious
colitis, the latter being characterized by preserved crypt
architecture and acute inflammation.57 These histologic
features are however not diagnostic, as approximately 30%
of patients with a similar histologic pattern will progress
towards chronic CIBD.58 Surawicz et al. have shown that
infectious colitis lacks specific histologic features and is
diagnosed by exclusion of histologic features favoring IBD.12
The strongest predictor of IBD is basal plasmacytosis.59
Microscopic features more common in UC are crypt atrophy,
villous mucosal surface, superficial erosions and infiltration of
the surface epithelium with neutrophils, whereas epithelioid
granulomas are diagnostic for CD.12 Not all these microscopic
features are present in early stage disease, as only about 20%
ECCO-ESP statement 13
Histologic findings predictive of ensuing clinical relapse
in patients with quiescent ulcerative colitis are basal
plasmacytosis, increased transmucosal cellularity, high
number of neutrophils and eosinophils, crypt abscesses,
mucin depletion and damage of the surface epithelium
[EL4]
833European consensus on the histopathology of inflammatory bowel diseaseof the patients show crypt distortion within two weeks after
the first symptoms of colitis. Of note, basal plasmacytosis is
the earliest feature favoring IBD and can be observed in 38% of
the patients within two weeks after initial presentation.
During this period the distribution pattern of basal
plasmacytosis is focal but may eventually change into a
diffuse pattern during the disease course.59 This finding is in
contrast to the study by Nostrant et al., in which all UC
patients show basal plasmacytosis in the biopsies obtained
during the first attack of disease.57
ECCO-ESP statement 11
The diagnosis of long-standing disease is based on the
widespread crypt architectural distortion and the
presence of a diffuse increased transmucosal inflam-
matory cell infiltrate [EL 1]. In this situation themucosal
histology can be associatedwith someatypical features
such as normal mucosa, discontinuous inflammation
and rectal sparing. Awareness of these morphologic
features is important to avoidmisdiagnosis, in particular
change of diagnosis to Crohn's disease [EL3]ECCO-ESP statement 15
Testing for CMV reactivation on colonic biopsy should
be performed in all patientswith severe colitis refractory
to immunosuppressive therapy. In addition, testing
should be performed in biopsies with prominent granu-
lation tissue derived from large ulcers [EL2]. Semiquan-
titative immunohistochemistry, reporting the number of
infected cells and/or the number of CMVpositive biopsy
fragments, may have a predictive value. Testing in other
groups should be on a case by case basis [EL5]In long-standing disease the extent of gut involvement
decreases with time, ultimately leading to complete restora-
tion of the rectal mucosa (rectal sparing) in 34%–44% of
patients. In parallel, the distribution pattern changes mainly
from diffuse to non-diffuse or discontinuous (93%). 24,41 A
disturbed crypt architecture (78%) is more common than
an irregular mucosal villous architecture (33%), a decrease
in crypt number (44%) with mucosal atrophy (44%), or a
preserved architecture (22%).59 Restoration of the architec-
ture may result in a normal mucosa.24 The presence of normal
crypt architecture may cause a diagnostic dilemma during
follow-up. Although basal plasmacytosis is still the most
important feature with the highest prevalence, it is not a
distinctive feature, as it is as common in UC (63%) as in CD
(62%).15,59 Other diagnostic features favoring UC are an
increase in transmucosal cellularity, cryptitis, crypt abscess-
es, mucin depletion and Paneth-cell metaplasia.52,60 Long-
standing UC can be associated with (endoscopic and histolog-
ic) patchiness (38%).41
ECCO-ESP statement 12
In quiescent disease, the mucosa in ulcerative colitis
may showsome features related to architectural damage
and recovery, such as architectural crypt distortion
(atrophy and branching) as well as epithelial regenera-
tion, disappearance of basal plasmacytosis and in-
creased transmucosal cellularity. Active inflammation
is usually not observed [EL3]Remission is defined as complete resolution of symptoms
and endoscopic mucosal healing.1 Histologically, mucosal
healing is characterized by resolution of the crypt architec-
tural distortion and the inflammatory infiltrate.59 However,
the mucosa will still show some features of sustained damage,
such as a decreased crypt density with branching and shorten-
ing of the crypts.61,62 In addition, reduced epithelial regener-
ation will usually reduce mucin depletion, i.e. restore the
mucin content of epithelial cells.63 The cellularity and the
composition of the inflammatory cell infiltrate are variable
and either a hypercellular lamina propria with presence of
chronic inflammatory cells or a hypocellular lamina propria
with reduced number of mononuclear cells and resolution
of neutrophils can be observed. Ultimately, basal plasma-
cytosis decreases, resulting in normal cellularity. In contrast
to neutrophils, the number of eosinophils does not change in
this phase.64 Persistence of the lamina propria cellularity
with basal plasmacytosis or a high number of eosinophils is
associated with a substantial risk of relapse.59,65,66 Histolog-
ical features predictive of ensuing relapse also include acute
inflammatory cell infiltrate, crypt abscesses, mucin depletion
and surface epithelium damage.67 Remission may result as a
complete normalization of the mucosa in approximately 24%
of cases which, without clinical information, may hamper the
diagnosis of UC.68,69
ECCO-ESP statement 14
Treatmentmay change the classical distribution pattern
of the inflammation. Patchiness, rectal sparing up to
normalization of the mucosa can be observed. Aware-
ness of these treatment-related effects is important in
the evaluation of biopsies from treated patients to avoid
misdiagnosis [EL3]. The pathology report should give
an indication of the activity of the disease [EL5]
834 F. Magro et al.Treatment may induce complete restoration of the
architectural distortion with decrease of the intensity of
inflammation.70 The classical distribution pattern of the
inflammation may change from diffuse or continuous to
patchy or discontinuous. Discontinuity and patchiness are
both features characteristic for CD. Lacking information on
foregone treatment the accuracy of the initial diagnosis of
UC may be questioned in these cases.71 In clinical trials
therapeutic outcomes are measured by various indices that
evaluate disease activity based on clinical, hematological
and endoscopic parameters.72 Histologically, the level of
activity and the stage of the disease (e.g. flaring vs.
quiescent UC) can be assessed by different scoring sys-
tems.34,73,74 Although these are not applied routinely, the
pathology report should include some information on the
level of activity in the biopsies in order to assess both the
effect of therapy and the risk of relapse.
In patients with UC the risk for reactivation of a latent
cytomegalovirus (CMV) infection is increased and is signif-
icantly higher than in CD (10%–56.7% vs. 0%–29.6%).75
Reactivated CMV infection increases the severity of disease
and is associated with higher rates of morbidity and
hospitalization.76,77 The risk of CMV reactivation depends
on the type of immunosuppressive drugs used and is higher in
steroid-refractory than in steroid-responding patients (25–
30% vs. 0–9.5%).75,78 CMV reactivation should be routinely
sought for in case of flares or unresponsiveness to treat-
ment. Although CMV viral inclusions may be detected on
H&E-stained slides, immunohistochemistry or molecular tech-
niques such as quantitative PCR, aremore sensitive techniques
with a high diagnostic accuracy.753.3. Children and adolescents
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In comparison with adults, a higher proportion of
children with UC presents initially with subtotal or with
extensive colitis [EL2]. As in adults, the presence of
“backwash ileitis” does not exclude a diagnosis of
UC. The prevalence of backwash ileitis seems to be
similar in children and adults [EL3]. Periappendiceal
inflammation, without more extensive and significant
cecal inflammation, is frequently seen in UC. Such
inflammation should not be regarded as supportive
evidence for the diagnosis of CD [EL 3]. In young
children with aberrant presentation of disease, ulcera-
tive colitis should always be considered in the
differential diagnosis even if histology is not typical
[EL1]IBD is an important cause of gastrointestinal pathology
in children and adolescents. About 10–15% of patients
are diagnosed before the age of 18 years.79 Given theserious consequences of IBD on growth and development,
early and accurate diagnosis of pediatric patients is essential.
Pediatric-onset IBD is characterized by distinct phenotypic
differences compared to adult-onset IBD. This finding may
hamper the diagnosis, resulting in delayed or inadequate
therapy. The gold standard for diagnosing pediatric IBD
remains endoscopic evaluation of the upper and lower
gastrointestinal tracts, with mucosal biopsies for histopatho-
logic confirmation.80–82 In a series of 62 children 21 (34%) had
colitis limited to the rectum or rectosigmoid, 24% left-sided
colitis, and in 42% extensive colitis was diagnosed. In another
study, left-sided colitis was seen at diagnosis in 10% of
60 children with UC, whereas extensive colitis occurred in
90%.79
Untreated children most commonly present with an ex-
tensive colitis with less severe and less diffuse architectural
abnormalities.38,39,79,80,83 Backwash ileitis in children is as
common as in adults. In a series of 18 children newly
presenting with UC, 39% showed erythema with no erosions
or ulcers and associated histologic nonspecific inflamma-
tion.84 Regarding appendiceal involvement, only one pediatric
study examined appendices from resected intestinal speci-
mens in 17 UC and 24 CD patients who failed to medical
therapy. All children had appendiceal involvement.85 The
clinical significance of such inflammation remains unclear. In
children under 10 years of age, the colonic mucosa may show
less architectural distortion and inflammation than adoles-
cents or adults. Although basal plasmocytosis is less common
in children (58%) than in adults (38–100%), it is an early
feature in young children.39,83 Untreated children with UC
may present with a normal mucosa or mild patchy inflamma-
tion at disease onset or with an unusual inflammation pattern,
such as patchiness (21%) and rectal sparing (30%).38,39,86
Relative rectal sparing ismost commonly diagnosed in children
less than 10 years of age.83 When children approach adult-
hood, the histologic features are similar to that found in
adults.87 Upper gastro-intestinal inflammation is not diagnos-
tic for CD, as esophagitis, minimal to mild non-specific
gastritis or focally enhanced gastritis may be present in up to
75% of children with UC.88–90 Although Helicobacter
pylori-negative focally enhanced gastritis is more common in
children with CD (43–76%) this is also seen in UC patients (8–
21%).90–92 Granulomas, however, are only found in CD.93
Duodenitis is also not uncommon in children with UC (22–
27%).88,933.4. Colorectal cancer
The incidence of colorectal cancer (CRC) in UC is approxi-
mately 4/1000 per person year of disease, with an average
prevalence of 3.5%.94 Colorectal cancer risk is associated with
disease duration and disease extent95–98 and raises at a rate of
approximately 0.5 to 1% per year after a total duration of
colitis of 8 to 10 years.99–101 The highest cancer risk is ob-
served in extensive colitis, whereas no or only moderate risk is
found in ulcerative proctitis or left-sided disease.95,97,98
Additional risk factors include primary sclerosing cholangitis
(PSC), early age of onset of colitis, severity of microscopic
inflammation, the presence of pseudopolyps and a family
history of CRC.96,99,102–106
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Dysplasia (intrepithelial neoplasia) represents the best
and most reliable marker of malignancy risk in patients
with ulcerative colitis. Colitis-associated dysplasia de-
velops only in areas with chronic inflammation and can
be divided into 4 morphologic categories: negative
(regenerating epithelium), indefinite and positive for
low-grade dysplasia and high-grade dysplasia [EL 2].
Inter-observer agreement is poor for low-grade and
indefinite dysplasia. Confirmation of dysplasia by an
independent expert GI pathologist is recommended
[EL 2]
Dysplasia is defined as histologically unequivocal neo-
plastic epithelium without evidence of tissue invasion.107
Dysplasia is the best and most reliable marker of an in-
creased risk of malignancy in patients with UC.98,108,109 For
diagnostic reasons, dysplasia is separated into three distinct
categories: negative for dysplasia, indefinite for dysplasia
(“questionable” dysplasia) and positive for dysplasia108
(low or high grade). In 2000, the “Vienna classification” was
introduced as an alternative system to grade dysplasia, and
the following four categories were proposed: category 1,
non-dysplastic mucosa; category 2, lesions which are indef-
inite for dysplasia; category 3, genuine dysplasia correspond-
ing to non-invasive low-grade neoplasia and category 4,
genuine dysplasia corresponding to non-invasive high-grade
neoplasia.110 Thus, this classification proposed the term
“non-invasive neoplasia” instead of dysplasia.110
Dysplasia may occur in any part of the colon and is most
oftenmultifocal, presenting as isolated foci. Dysplasia related
to IBD develops only in areas with chronic inflammation.98,109
The microscopic features that are used for diagnosis of
dysplasia are analogous to those characterizing neoplastic
growth in general, including both architectural and cytological
abnormalities. Architectural abnormalities are crowding of
glands, thickening of the mucosa and lengthening and
distortion of the crypts with excessive budding and increased
size. Surface and crypts are lined by tall, high columnar cells in
which there is some mucus differentiation. Mucin tends to be
in columnar cells rather than in the usual goblet cells. Nuclear
changes are morphologically similar to those seen in tubular
adenomas in non-IBD patients: hyperchromatic and enlarged
nuclei, with nuclear crowding and frequent overlapping. The
nuclei are also typically stratified. Mitotic figures may be
present in the upper part of the crypts and even in the surface
(which is abnormal).108
A fair inter-observer agreement is noted for high-grade
non-invasive neoplasia (dysplasia) and samples negative
for dysplasia; however, even experienced gastrointestinal
pathologists show a poor inter-observer agreement for low-
grade and indefinite dysplasia. Therefore current practice
emphasizes the need for a second opinion from another
expert pathologist.98,111–117
Recent studies have focused on adjunctive methods to
improve inter-observer variability in detecting dysplasia.
P53 tumor suppressor gene appears as a key factor in the
initial steps of IBD-associated colorectal carcinogenesis
being the most frequent single founding mutation in UC-associated CRC.118 P53 is overexpressed in 33–67% of
patients with dysplasia and in 83–95% of patients with
UC-associated CRC119,120; however, a small proportion of
regenerating, non-dysplastic cases may also be positive.
Therefore, p53 immunostaining is fraught with a consider-
able false-positive rate which makes p53 less useful for
differentiating regeneration from true dysplasia. Alpha
methyl-CoA racemase has been shown to be sensitive and
highly specific for dysplasia in IBD with an increase in
positivity in low grade dysplasia and adenocarcinoma.121,122
Clinical follow-up data obtained from indefinite and low-
grade dysplasia with p53/AMACR co-expression show an early
progression to high-grade dysplasia and cancer.123 Recently
it was shown that 86% of patients with co-expression of p53
and AMACR developed advanced neoplasia compared to 27%
without co-expression.121
ECCO-ESP statement 18
Colitis-associated dysplasia consists of flat and
elevated lesions. Elevated lesions request sampling
of the surrounding and remote mucosa for diagnosis
and treatment decision [EL 2]
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For surveillance 4 biopsy specimens should be taken
from every 10 cm of the entire colon in addition to
biopsies from macroscopically visible atypical lesions
[EL 2]
There are two gross patterns of dysplasia in UC: flat and
elevated lesions. Flat dysplasia is defined as a lesion the
thickness of which is less than two times that of normal
mucosa.124 It is a common lesion, not endoscopically visible,
which carries a high risk for CRC.94 Flat lesions are detected
microscopically in randombiopsies fromunremarkablemucosa.
To diminish the risk of sampling error current practice
guidelines recommend that 4-quadrant biopsy specimens
should be taken from every 10 cm of the entire colon in
addition to biopsies from macroscopically visible atypical
lesions.96,125,126 Emerging endoscopic techniques, namely
chromoendoscopy, high-resolution magnification endoscopy,
confocal laser endomicroscopy and endocytoscopy promise to
increase the yield of surveillance colonoscopy by identifying
subtle lesions that would be missed by white-light endoscopy
and decrease the work load of the pathologists.127–129
Compared to conventional endoscopy with random biopsies,
targeted biopsies guided by magnifying chromoendoscopy are
of superior sensitivity in detecting flat dysplasia in longstanding
UC.130–134 Chromoendoscopy is increasingly being incorporated
in practice guidelines of several Societies but the key point is to
prove an increase in detection rates of dysplasia. Limitations
are the time-length of the procedure, unequal staining, cost
and potential genotoxicity of absorbed dyes.
Raised or elevated dysplastic lesions are a heterogeneous
group including adenoma-like lesions and non-adenoma-like
836 F. Magro et al.lesions.135–137 Non-adenoma-like lesions can either appear
as large velvety patches, irregular plaques, irregular bumps
and nodules, wart-like lesions, large sessile polypoid lesions
with a broad base or even as localized strictures.135,137,138
Adenoma-like lesions are usually well-circumscribed small
lesions, with sometimes a sessile configuration similar to
those of sporadic adenomas unrelated to UC. Several clinical
andmicroscopic features have been identified which may help
to differentiate colitis-associated dysplasia from adenoma-like
lesions32,137,139,140 These may also be referred to in patients
with CD disease and they are summarized in Table 3. On
microscopic examination, non-adenoma-like elevated lesions
are more heterogeneous and have a tubulo-villous appear-
ance, with sometimes a mixture of neoplastic glands and
normal crypts with intense inflammation. In this situation the
flat mucosa surrounding the raised lesion may show dyspla-
sia.137 Thus, it is crucial to obtain samples of the surrounding
non-elevated mucosa.
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Adenoma-like lesions (sporadic adenomas) may be
difficult to distinguish from colitis-associated dysplasia.
The distinction is however important, because the man-
agement of sporadic adenomas differs from that of
colitis-associated dysplasia. The patient's age, the site
and morphology (endoscopic appearance, microscopy)
of the lesion, along with biopsies of flat surrounding
mucosa, may be helpful in this distinction [EL2]Flat high-grade dysplasia is frequently associated with
CRC.98 At the time flat high-grade dysplasia is diagnosed CRCTable 3 Microscopic and clinical features used for the
differential diagnosis of neoplastic lesions in inflammatory
bowel disease.
Colitis-associated dysplasia
Age b 50 years
Extent of disease: usually total
Usually active disease
Longer disease duration (N10 years)
Associated flat dysplasia common (no sharp delineation)
Irregular neoplastic glands (varying configuration, size and
diameter) with varying amounts of stroma
Increased (mononuclear) lamina propria inflammation common
Mixture of benign/dysplastic crypts at surface common
Adenoma-like lesion (sporadic adenoma)
Age N 60 years
Extent of disease: usually subtotal
Usually inactive disease
Shorter disease duration (b10 years)
No associated flat dysplasia (sharp delineation)
Regular neoplastic glands (similar configuration, size and
diameter) with low amounts of stroma
Increased (mononuclear) lamina propria inflammation
uncommon
Mixture of benign/dysplastic crypts at surface raremay already be present in 42 to 67% of cases.96,101 The risk of
flat low-grade dysplasia is controversial in the literature
with a poor consensus regarding the optimal management
strategy.141–144 A recent meta-analysis concluded that the
positive predictive value for CRC in patients with flat
low-grade dysplasia is 22%. Patients with low-grade dysplasia
carry a 9-fold higher risk for CRC than patients without
dysplasia. If patients with low-grade dysplasia are treated
without surgery, the subsequent 5-year rate of progression
to either high-grade dysplasia or CRC ranges from 23% to 54%
but a report from Karolinska showed that none of the
patients progressed to HGD or CRC during a mean follow-up
of 10 (range 1–22) years.101,116,138,141,144 Current evidence is
insufficient to assess the balance of risks and benefits of
colectomy for flat low-grade dysplasia. Thus, the decision to
undergo colectomy versus continued surveillance in patients
with flat low-grade dysplasia should be individualized and
discussed at length with the patient.96,145 The progression of
colorectal neoplastic lesions in patients with long-standing
UC varies in function of the colonic location. A pooled
analysis by Choi demonstrated a distal predominance for
UC-associated CRCs.117,146 In addition, distal low-grade
dysplasia progresses more rapidly to cancer than proximal
low-grade dysplasia.145 Consequently, it is recommended
that more biopsies should be taken from the rectosigmoid
area during follow-up colonoscopy.96
Recent data suggest that polypectomymay be an adequate
treatment for patients with an adenoma-like dysplastic
lesion.109,135,140,147–149 If a polypectomy is performed, a
complete excision of the lesion is necessary. Vieth et al.
have shown a high rate of progression to cancer in patients
with incompletely removed raised adenoma-like dysplasia.140
By contrast, colitis-associated polypoid dysplasia has a high
risk of concurrentmalignancy and should thus be considered as
an indication for colectomy or proctocolectomy.138,1503.5. Special situation
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For a proper histologic evaluation of pouchitis multiple
biopsies are recommended. The exact location has not
been determined but according to some data it is useful
to take biopsies from the anterior and posterior wall
avoiding suture lines. Samples from the posterior wall
are more likely to show the inflammatory changes [EL 2]
Proctocolectomy with ileal pouch anal anastomosis (IPAA)
has replaced the Kock's pouch as the procedure of choice for
most patients with UC requiring colectomy. “Pouchitis” refers
now to active inflammation of IPAA mucosa and is considered
as a primary “non-specific, idiopathic inflammation of the
neorectal ileal mucosa”.151,152 The incidence of pouchitis
ranges between 10 and 59% depending on the diagnostic
criteria used, the accuracy of evaluation and possibly the time
interval since the IPAA operation. Risk factors include
extensive colitis, primary sclerosing cholangitis,
non-smoking, detection of p-ANCA and the use of
837European consensus on the histopathology of inflammatory bowel diseasenon-steroidal anti- inflammatory drugs (NSAIDs). Interesting-
ly, only a small minority of IPAA patients operated for
adenomatous polyposis coli develop pouchitis.
Three to 20% of patients develop persistent or recurrent
episodes of pouchitis.153 Some patients may develop CD-like
complications including perianal fistulas and inflammation,
stenoses or fistulas in the pre-pouch ileum and/or the pouch.
The diagnosis of pouchitis is based on a combination of
clinical symptoms, endoscopic and histologic findings.
Diagnosis based on symptoms alone is accurate in only 55%
of the patients. There is a good correlation between more
severe grades of histological inflammation, frequency of
defecation and endoscopic appearance. Histologic changes
may be patchily distributed but are more prominent in the
lower and posterior regions of the pouch. Consequently,
multiple biopsies from these sites are essential for the
diagnosis.154 Various scoring systems have been developed
to standardize the diagnosis and assess the severity of
pouchitis. The Pouchitis Disease Activity Index (PDAI) calcu-
lates symptoms, endoscopy and histology on three separate
6-point scores; a total score higher than 7 is indicative of
pouchitis.155,156 Pouchitis should be distinguished from
“cuffitis” or “short-strip pouchitis”, which is inflammation in
the columnar cuff mucosa distal to the pouch. The top end of
the anal canal is lined by columnar mucosa like that of the
rectum. In a hand sewn IPAA, this mucosa is stripped, albeit
often incompletely since the junction between columnar
epithelium and squamous or transitional epithelium is difficult
to distinguish. Islands of columnar mucosa may be left behind.
This is also true in a double stapled pouch anastomosis
although the amount of columnar mucosa varies widely. In
these patients symptomsmay be due to an exacerbation of UC.
Chronic inflammatory changes, present in up to 87% of
biopsies from ‘healthy’ pouches, consist of architectural
distortion, villous atrophy, crypt hyperplasia and infiltration
of the lamina propria by mononuclear cells, eosinophils and
histiocytes. Neutrophils are rarely present. Villous atrophy
and crypt hyperplasia are considered to be adaptive changes
(“colonic metaplasia”). The concept of “colonic phenotype”
is supported by experimental data showing that human
tropomyosin isoform 5 (hTM5) is expressed diffusely in the
goblet cells and non-goblet cells lining the crypts and the
lumen in the ileal pouch of UC patients 6 months post IPAA
surgery, but is not expressed or is focally expressed only in
goblet cells in genuine ileal samples. These changes were
associated with shortening and reduced number of the
villi.157 Adaptive changes have been classified into three
patterns: a healthy villous mucosa, a mucosa which remains
flat and chronically inflamed and a mucosa with intermittent
inflammation and architectural recovery. Mild ischemic
changes can be observed in a few patients, while others may
show features of mucosal prolapse, such as fibromuscular
obliteration of the lamina propria and a disrupted muscularis
mucosae. Features of prolapse are most commonly seen in
samples from the anterior wall. In contrast, in pouchitis
patchy intraepithelial neutrophils becomemore numerous and
induce cryptitis, crypt abscesses and ulcerations. As “colonic
metaplasia” occurs more frequently in cases with pouchitis, it
has been suggested that it may be a “reparative” rather than
an “adaptive” response.158
The histology of chronic refractory pouchitis is mostly
identical to that of “usual” pouchitis. In this situation otherpossible causes such as infections (particularly CMV) should
be considered. The development of CD-like complications in
chronic pouchitis may cast doubt on the initial diagnosis.
Biopsy specimens usually show features of severe inflamma-
tion with neutrophils within the lamina propria and
epithelium, erosions, ulcerations and mucosal architecture
distortion. Histology of excised pouches for these complica-
tions may show deep submucosal lymphoid aggregates and
granulation tissue-lined fistulous tracts. Similar changes, and
even granulomas, have been observed in defunctioning rectal
stumps left in situ after urgent total colectomy for UC.159 The
occurrence of CD-like complications and the presence of
deeply situated lymphoid aggregates should not refute the
diagnosis of UC. A diagnosis of CD after IPAA surgery should
only be made when re-examination of the original
proctocolectomy specimens shows typical pathologic features
of CD.160 Pyloric gland metaplasia reflects chronicity of the
process. Trauma, prolapse, NSAID-induced injury and CD must
be considered.161
Diffuse mucosal active and chronic inflammation with
villous and crypt distortion and ulceration can be observed in
samples from the ileum above the pouch. This may occur in
patients with pouchitis or without inflammation in the pouch.
The lesions can be related to pouch outlet obstruction or to
obstruction at the ileal-pouch anastomosis. They are not
self-evident for a possible diagnosis of CD. The occurrence of
ulcers in the afferent limb may predict CD. They can also
rarely be observed in patients with IPAA taking NSAIDs.1624. Crohn's disease
4.1. Macroscopic diagnostic features
CD may affect any part of the gastrointestinal tract form the
mouth to the anus. Most commonly, the disease affects the
terminal ileum, often in association with the right colon.
Large bowel involvement by CD may be found in isolation (in
approximately 20% of cases, with preferential right-sided
localization) or may co-exist with CD at other sites.163 Crohn's
colitis and its distinction from UC was first characterized
by Lockhart–Mummery and Morson.164 Warren refers to
three basic pattern of large bowel involvement: CD isolated
to the rectum, stricturing large bowel CD and diffuse
Crohn's colitis which typically occurs with (relative) rectal
sparing.163 Approximately 75% of patients with large bowel
CD develop perianal pathology, including skin tags, deep
ulcers, fissures, fistulae, abscesses, blind sinus tracts and
strictures at some point during the disease course.163 Of
note, perianal CD may predate intestinal involvement by
years.
Classically, the gross examination of a resection specimen
in CD shows a discontinuous pattern of inflammation. Diseased
segments are frequently separated by areas of uninvolved,
i.e. normal bowel (“skip lesions”). Transition from involved to
uninvolved areas is usually abrupt. The surface of the involved
bowel segment may appear hyperemic. An inflammatory
serosal exudate and/or serosal adhesions may be observed.
Mainly in small bowel CD, but infrequently also in large bowel
CD “fat wrapping” is seen which is characterized by adipose
tissue expanding towards the antimesenteric surface. Fat
wrapping has a high predictive value for the diagnosis of CD,165
838 F. Magro et al.but it has also been observed, together with other Crohn's
colitis-like changes (fissuring ulcers, granulomas, transmural
lymphoid aggregates) in individuals with segmental colitis
associated with diverticulosis (SCAD).166,167 SCAD is defined as
a chronic inflammatory process confined to a diverticular
segment and does therefore almost exclusively affect the
sigmoid colon. By definition, both the rectum and the proximal
colon are endoscopically and histologically normal.168,169
The pathogenesis of the disease is unclear. An idiosyncratic
inflammatory response to diverticular disease has been
discussed.167
The earliest grossly visible mucosal lesions of CD are small
aphthous ulcers that typically develop over lymphoid follicles.
Of note, the adjacent mucosa is quite normal on gross
inspection. As the aphthous ulcers enlarge, they coalesce to
large deep serpinginous or linear ulcers with overhanging
oedematous mucosal edges. Islands of oedematous, non-
ulcerated mucosa, separated by deep discrete ulcers may
give rise to the classic cobblestone appearance. Inflammatory
polyps and pseudopolyps may occur, the latter reflecting
residual mucosa islands interspersed between area of ulcer-
ation. Healed ulcers leave scars that are typically depressed.
Fistulae are a common finding in small bowel CD. Though
being relatively rare, theymay be observed also in colonic CD,
mainly in patients with ileal involvement and/or ileocolitis.
Free perforation, however, is exceptional in colonic CD.
Strictures may develop at sites of transmural inflammation
with fibrosis and fibromuscular proliferation. As in the small
bowel, the bowel wall may become thickened and increasingly
rigid. Finally, it has to be acknowledged that in surgical
specimens the macroscopic aspects and the transmural
character of the disease as well as fistulae can be identified
and, in general,manymore features can be used for diagnostic
purposes, particularly in the differentiation of CD from UC
(Table 1).20,21
4.2. Microscopic diagnostic features
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Focal (discontinuous) chronic inflammation, focal crypt
irregularity (discontinuous crypt distortion) and granu-
lomas (not related to crypt injury) are the generally
accepted microscopic features which allow a diagnosis
of CD in the colon (on endoscopic biopsies) [EL2]. The
same features and, in addition, an irregular villous
architecture, can be used for analysis of endoscopic
biopsy samples from the ileum. If the ileitis is in
continuity with colitis, the diagnostic value of this
feature should be used with caution [EL2]
A large variety of microscopic features have been identi-
fied which help to establish a diagnosis of CD (Table 2). The
reproducibility of these features aswell as their sensitivity and
specificity has been studied repeatedly.
Focal (discontinuous) chronic inflammation means a vari-
able increase in lamina propria cellularity (lymphocytes and
plasma cells) across the biopsy specimen and not confined tothe superficial zone. Specifically, focal inflammation implies a
localized increase in round cells with or without granulocytic
infiltration, confined to one or more foci. These foci of
inflammation may occur against a normal round cell back-
ground or in biopsies with variable degrees of inflammation.
Normal lymphoid aggregates do not denote focal inflamma-
tion. Differences in cellularity between multiple biopsy
specimens can be assessed with greater reproducibility than
variation within a single specimen. There may be extension of
inflammation into the submucosa in a biopsy.
Crypt irregularity implies abnormalities in N10% of the
crypts. Crypt irregularity may be seen in biopsies with or
without inflammation. Crypt irregularity is characterized either
by crypt distortion (non-parallel crypts, variable diameter or
cystically dilated crypts), crypt branching and crypt shorten-
ing.48 The presence of more than two branched crypts in
a well-orientated biopsy specimen should be regarded as
abnormal.14,48
The granuloma in CD is defined as a collection of
epithelioid histiocytes (monocyte/macrophage cells), the
outlines of which are often vaguely defined. Multinucleated
giant cells are not characteristic and necrosis is usually not
apparent. Only granulomas in the lamina propria not
related to crypt injury may be regarded as a corroborating
feature of CD. Granulomas associated with crypt injury are
less reliable features.55 Noncaseating granulomas, small
collections of epithelioid histiocytes and giant cells, or
isolated giant cells can be observed in infectious
colitis (granulomas suggest Mycobacterium sp., Chlamydia
sp., Yersinia pseudotuberculosis and Treponema sp.;
microgranulomas suggest Salmonella sp. Campylobacter sp.
and Yersinia enterocolitica; and giant cells suggest Chlamydia
sp.) and must not be regarded as evidence for CD. In patients
living in or originating from areas with a high prevalence of
tuberculosis, intestinal tuberculosis should be actively ex-
cluded in patients with suspected CD. This is of particular
relevance before starting anti-TNF therapy.170
In resection specimens, transmural lymphoid aggregates
(transmural lymphoid hyperplasia), particularly away from
areas of ulceration, and granulomas not related to crypt
injury are typical discriminating features for a diagnosis of
CD as opposed to other conditions, particularly UC. In a study
on colectomy specimens operated upon for fulminant colitis,
granulomas and lymphoid aggregates proved to be the two
most specific indicators.36
Pyloric gland metaplasia, also referred to as
pseudopyloric gland metaplasia or glandular mucoid metapla-
sia, is a feature indicative of chronic mucosal inflammation,
commonly related to mucosal ulceration and repair (ulcer
associated cell lineage — UACL).171 The lesion can be observed
in 2–27% of ileal biopsies from patients with CD and is common
in ileal resections. However, the lesion is exceedingly rare in
resection specimens from patients with backwash-ileitis in UC,
having been described only in cases with active ileal
inflammation and/or ulceration.44
To the best of the authors' knowledge, pyloric gland
metaplasia has so far not been identified in ileal biopsies from
patients with ulcerative colitis, with or without backwash-
ileitis.9,45,46 Pyloric gland metaplasia has, however, been
observed in up to 40% of pouch biopsies of patients with UC
and restorative proctocolectomy with ileal pouch-anal anasto-
mosis. In this setting, pyloric gland metaplasia appears to be a
839European consensus on the histopathology of inflammatory bowel diseasespecific marker for chronic antibiotic-refractory pouchitis or CD
of the pouch.161
The selection of the number of features needed for
diagnosis is based on a systematic literature review. They
achieve a diagnostic sensitivity and specificity of at least 50%
and a moderate to good reproducibility (kappa of 0.4 or
percentage agreement of at least 80%).15,50,172 They were
presented to a panel of experts and scored according to the
quality of the study and expert opinion. Focal crypt irregular-
ity scored highest on the evidence of more than one valid
study of adequate size and from expert opinion; focal or
patchy chronic inflammation was validated by evidence from
single paper and expert opinion. The features were also tested
in a workshop, involving non-expert and expert pathologists
and selected by 50% or more of the pathologists correctly
identifying each case.8 The patchy nature of the inflammation
is only diagnostic in untreated adult patients. Inflammation
can become patchy in resolution of active UC, and young
children (age b 10 years) with UC may present with discon-
tinuous inflammation.24,38,71,83,86,173
The presence of one single feature is not regarded as
sufficient for a reliable diagnosis of CD. For single or multiple
endoscopic samples there are no data available as to howmany
featuresmust be present for a firmdiagnosis of CD. For surgical
material, it has been suggested that a diagnosis of CD disease
should be made when three features are present in the
absence of granulomas, or when an epithelioid granuloma is
present with one other feature provided that specific in-
fections are excluded. The same definition could be applied to
endoscopic biopsies. The following features can be identified
in the mucosa and thus in biopsy samples: granulomas and
focal (segmental or discontinuous) crypt architectural abnor-
malities, in conjunction with focal chronic inflammation, or
mucin preservation at active sites. These are, therefore,
potentially reliable markers for the diagnosis of CD.
The majority of expert clinicians and all pathologists
agree that the presence of a granuloma and at least one
other feature establishes a diagnosis of CD. The second
feature can be either (focal) inflammation or, preferably,
architectural abnormalities. While focal architectural ab-
normalities favor CD, pseudovillous appearance of the
colorectal surface is more consistent with a diagnosis of
UC. The presence of a granuloma is not a prerequisite for
the diagnosis of CD. Additional features which have been
found to be useful are focal chronic inflammation without
crypt atrophy, focal cryptitis (although reproducibility is
poor),8,172,174 aphthoid ulcers, disproportionate submucosal
inflammation, neural hypertrophy (nerve fiber hyperpla-
sia),20,175 increased intraepithelial lymphocytes,8 and prox-
imal location of ulceration and architectural distortion.
When multiple biopsies are available, ileal involvement and
a distribution of the inflammation showing a proximal to
distal gradient can also be useful. The absence of features
that are highly suggestive or diagnostic of UC, such as diffuse
crypt irregularity, reduced crypt numbers and general crypt
epithelial polymorphs, can also orient towards a diagnosis of CD.
In difficult cases, esophageal, gastric and duodenal
biopsies might help to establish the diagnosis of CD by the
presence of granulomas or focally enhanced or focal active
inflammation. In gastric biopsies, the absence of (i.e.
Helicobacter pylori) and the presence of a perifoveolar or
periglandular cellular infiltrate composed of mononuclearcells (CD3+ T cells and CD68+ histiocytes) and granulocytes
are important features. On the other hand, focal gastritis is
not exclusive to CD.92,176–179
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Despite detailed histologic criteria used to differentiate
Crohn's colitis from ulcerative colitis in colonoscopic
biopsies, accurate discrimination between the two dis-
eases is not yet optimal among expert gastrointestinal
pathologists [EL 2]
Colonoscopic biopsies are an essential step in the
diagnostic work-up of patients with IBD. Comprehensive
guidelines for reporting the diagnostic features have been
published.16,17,180–182 In contrast, few studies have analyzed
in detail the reliability and/or reproducibility of the histolog-
ical changes that distinguish IBD from other forms of colitis,
and CD disease from ulcerative colitis.52
Because no single pathognomonic lesion has been identified
to date for the most common forms of colitis, the diagnosis
usually derives from a complex evaluation of multiple micro-
scopic changes and their topographical distribution. The
results of an International Workshop on the initial histopath-
ologic diagnosis of colitis indicated that expert gastrointestinal
pathologists correctly identified 64% of cases with CD and
74% of cases with UC.8 These figures may be considered
discouraging, at least with regard to the individual patient.
Fiocca and Ceppa183 summarized the conclusions drawn by this
International Workshop of expert gastrointestinal pathologists
as follows: (i) Multiple colonoscopic biopsies are necessary
to provide an accurate diagnosis of CD, (ii) rectal biopsies
alone are not diagnostic, (iii) overall diagnostic accuracy of
endoscopic biopsies is lower in CD than in UC, (iv) discussion of
diagnostic criteria and guidelines among pathologists may
improve the diagnostic accuracy, especially in CD, (v) several
helpful diagnostic features that contribute to the diagnosis of
CD in surgical specimens, such as transmural inflammation,
fibrosis and fistulas are present only in the deep layers of the
bowel wall alone and therefore not accessible to endoscopic
biopsy sampling, (vi) in contrast, most lesions in UC are limited
to the mucosa and submucosa and consequently can be
properly assessed by endoscopic biopsies.4.3. Children and adolescents
ECCO-ESP statement 24
At onset, CD in children is associated with more colitis
and less ileitis. The frequency of granulomas is higher in
children than in adults. Focal inflammation in the upper
gastrointestinal tract is of assistance in differentiating
CD from UC [EL 2]
A subgroup of pediatric patients may have a specific
disease phenotype that differs from adults. The primary
840 F. Magro et al.difference is the topographical distribution and/or extent of
disease. Compared to adults, first-decade pediatric onset is
associated with more colitis and less ileitis.184 In children
with severe CD, all biopsies obtained during the same
colonoscopic investigation may show chronic inflammation
(with or without acute inflammation), including the rectal
mucosa, thus introducing diagnostic difficulties in differen-
tiating between CD and UC. In these cases, it is essential to
identify, in each one of the multiple colonic biopsies, areas
with inflammation alternating with areas with much less (or
without) inflammation, since focal distribution of on-going
inflammation is highly suggestive of CD.
A puzzling difference between CD in pediatric and adults
patients is that epithelioid-cell granulomas are more frequent
in children, particularly in the disease course. Thus, granulo-
mas at initial colonoscopy were recorded in 67% of children
and 66% of adults, but at subsequent colonoscopies in 54% of
children and only 18% of adults, suggesting that granulomas in
Crohn's colitis might evolve or regress at different time
intervals during the course of the disease.185 In another study
on children with CD undergoing esophagogastroduodenoscopy
and colonoscopy, granulomas were identified in 61% of un-
treated and 25% of treated patients.186 Upper tract and
terminal ileum biopsies were essential to the identification of
42% of patients with granulomas. In the lack of appropriate
tissue sampling, there is a risk of failing to identify granu-
lomatous inflammation. Colonic biopsies from endoscopically
bland, apparently non-affected areas should always be
included in patient evaluation.187
CD may be affected by an age gradient. There is an inverse
linear relationship between age and Crohn's colitis. Hence, the
younger the patient the more likely is the patient to have
colonic involvement. This inverse relationship is true through
age 10. In addition, pediatric patients are more likely to have
upper gastrointestinal involvement than their adult counter-
parts.188 They may display focal inflammation in the esopha-
gus, the stomach and the duodenum. Notably, lymphocytic
esophagitis, a rather recently described entity, has been found
to affect children with distal CD.189–191 Thus, biopsies from the
upper gastrointestinal tract should routinely be investigated in
pediatric patients at initial presentation of IBD.4.4. Colorectal and small bowel cancer
Patients with CD carry an increased risk of both colorectal
and small bowel adenocarcinoma.192–196 The most important
risk factors for the development of colorectal cancer are
young age at onset, long disease duration and extensive large
bowel involvement (pancolitis), indicating a cumulative effect
of colonic inflammation (dysplasia–carcinoma sequence), as
known from patients with UC.95,197 Endoscopy with biopsy is
used for secondary prevention and the detection of dysplasia
in UC and may similarly be used in patients with CD depending
on the extent of colon involvement. With respect to small
bowel cancer, the relative risk is particularly high. Owing to
the overall rarity of the disease, however, the cumulative risk
is still low and surveillance is not recommended. Within the
small bowel, lesions most commonly affect the distal jejunum
and ileum.198,199
In IBD, dysplasia may arise within mucosa that it is in-
distinguishable from surrounding non-dysplastic mucosa(Table 3). Hence, dysplasia has traditionally been regarded as
endoscopically “invisible”, being detectable only on random
biopsies.200 Using a random biopsy approach, sampling error
represents a well recognized limitation in the surveillance
of affected patients. In CD, the optimal number of biopsies
required for a reliable diagnosis of dysplasia has not been
established. It has been proposed, however, that 6 to 10
samples from different sites in the colon should be obtained, as
suggested for ulcerative colitis. The current recommendation is
to biopsy the colon at 10 cm intervals. Biopsies are labeled
separately so that the segment of colon fromwhich the tissue is
obtained can be subsequently identified. Rubin and colleagues
estimated that 56 non-targeted (jumbo-forceps) biopsies need
to be obtained (at each endoscopic surveillance examination)
to give 95% confidence in the detection and/or exclusion of
dysplasia. In that study 90% confidence was achieved with 33
non-targeted biopsies. 201These studies on UC have not been
replicated in Crohn's colitis. The focal nature of inflammation in
Crohn's colitis, the possibility of strictures and the prevalence
of segmental resection means that surveillance practice in UC
cannot be transferred directly to Crohn's colitis.2025. Indeterminate, unclassified and infectious
colitis related to inflammatory bowel disease
ECCO-ESP statement 25
While “indeterminate colitis” (IC) is probably the most
commonly used terminology, no uniform definition for
this label is available in the literature and morphological
or pathological features for this diagnosis have been
confined to surgical specimens [EL1]
Labels such as “indeterminate” colitis”, “uncertain
colitis”, “inflammatory bowel disease unclassified (IBDU)”,
“CIBD-unclassified” and “chronic idiopathic inflammatory
bowel disease NOS (not otherwise specified)” are used in the
literature for patients presenting with chronic colitis without
a definitive diagnosis.
The term indeterminate colitis was first introduced in 1970
in a retrospective study of clinical and pathological (colectomy)
material from 222 patients with fulminant (n = 12) and chronic
inflammation of the colon. The aim was to see whether the
classical morphological criteria could reliably separate ulcera-
tive colitis and Crohn's colitis. Fourteen cases were categorized
as “indeterminate” because of “overlapping features” and
“data, insufficient to make a decision”.203 In 1978, Price et al.
confirmed the occurrence of “indeterminate cases” in surgical
specimens. In 27 of the 30 cases urgent surgery had been
performed. Histologic features included areas without archi-
tectural distortion to suggest longstanding disease, deep
fissuring ulcers that often went into, and sometimes through,
the muscularis propria, accompanied by transmural inflamma-
tion, although usually not with the typical lymphoid hyperplasia
associated with CD, and without overt granulomata.204 By 1980
it was clear that there is a subgroup of resection specimens that
are difficult to classify,205 mainly from patients presenting with
clinically severe disease. Subsequently, the necessity for a
correct diagnosis of CD in patients operated for severe colitis
841European consensus on the histopathology of inflammatory bowel diseasebecame very important facing the development of restorative
“pouch” operations using terminal ileal mucosa.
The introduction of endoscopy with the possibility of
obtaining endoscopic biopsies led to an evolution of the
terminology towards an integrated diagnosis based on clinical
features and endoscopy with biopsies. The term “IC” was
hence also used for patients presenting with clinical features
of chronic CIBD, with inflammation restricted to the colon and
no small bowel involvement. The term was used when
endoscopy was non-conclusive and diagnostic features for
either CD or UCwere absent on biopsies while infectious colitis
and other causes of colitis had been excluded. The tendency
to use the term IC for patients who seem to have IBD but
cannot be readily called UC or CD, became common in the
pediatric gastroenterology literature because 4 to 23% of new
onset cases in children present with an equivocal diagnosis.
This is even more prevalent in younger age (b12 years). Sixty
percent of such cases are ultimately reclassified as UC or CD.206
Diagnosis is based on a full work-up including colonoscopy with
intubation of the ileum, upper gastrointestinal endoscopy and
small bowel follow through.207,208 Whether upper gastrointes-
tinal endoscopy can sort the diagnostic problem is unclear.
The presence of focally enhanced gastritis may not be an
appropriate marker, as it can occur in both CD and UC, even in
children, although it is more frequent in CD.209 Video capsule
endoscopy revealing small bowel pathology may be helpful.210
Epidemiologists also use the term IC for patients with clear
evidence of IBD but insufficient data to make a definite
diagnosis of UC or CD, based on the clinical, endoscopic and
histologic data available.211
There are no histologic features reported in the literature
to make a positive diagnosis of IC on endoscopic biopsies. A
blinded histologic study of endoscopic biopsies from 9
segments of the colon, involving 3 experienced GI pathologists
failed to identify definite features.212 The same results were
obtained in a subsequent study of 60 cases with established
colitis involving 25 pathologists.8 Furthermore, microscopy of
endoscopic samples does not allow evaluation of features
present in the deeper layers of the bowel wall which is in
contrast with the original description of indeterminate colitis.
This is however important as CD is characterized by transmural
inflammation.
ECCO-ESP statement 26
The pathological diagnosis of indeterminate colitis
on resected specimens relies on the presence of
“overlapping features” or the absence of a “clear
diagnostic pattern”; it is not a real “positive” diagnosis
[EL1]
The general definition of IC is thus based on diagnostic
uncertainty as to whether a patient has UC or CD but the
histologic work-up can be different. To solve problems related
to the ambiguous meaning of the term IC, the working party of
the 2005 Montreal World congress of Gastroenterology
suggested to clarify the definitions.213 The proposal was
supported by the Pathology task force of the InternationalOrganization for Inflammatory Bowel disease (IOIBD).214 The
ECCO/ESP working group for the European consensus in
pathological findings in IBD equally favors an agreement on
terminology in order to allow comparisons between different
types of studies.
Macroscopically, IC is characterized by extensive ulcera-
tions, involvement of transverse and right colon, with usually
diffuse disease (less severe in the distal colon). Microscopy
confirms extensive ulceration with a sharp transition to normal
adjacent mucosa and multiple V-shaped ulcers lacking
surrounding inflammation. Overlapping features are “severe
mucosal andwall involvement”,203 non-aggregated transmural
inflammation,204 fissures reaching the muscularis propria and
a discontinuous pattern.204,205 Diffuse mucosal disease with
normal ileum, deep mural lymphoid aggregation and nerve
hypertrophy, non-necrotizing granulomata in lymph nodes,
and anal fistula are reported in cases with non-severe chronic
disease.215
ECCO-ESP statement 27
Pathologists should avoid the diagnosis of indetermi-
nate colitis based on the evaluation of endoscopic
preoperative biopsies because of the high potential
for diagnostic error [EL5].
Instead the term inflammatory bowel disease unclassi-
fied could be used for patients with chronic colitis who
clearly have inflammatory bowel disease based on the
clinical history but macroscopy and/or endoscopic
biopsies show no definitive features of ulcerative colitis
or Crohn's disease [EL5]
The reasons for this proposal are: 1) the term IC was
originally proposed for colectomy specimens; 2) not all
diagnosticmicroscopic features can be assessed on endoscopic
biopsy samples; 3) there are no generally accepted positive
microscopic features for a diagnosis of IC on endoscopic
samples; 4) post-operative examination of resections of such
cases usually provides definitive evidence of UC or CD.216,217
Both IC and IBDU are “temporary diagnoses”. Diagnostic
uncertainty occurs more often in children. However, a histo-
logic pattern of non-diffuse acute and chronic inflammation
with architectural changes confined to the colon without a
definite classification being possible can also be observed in
adults as part of the natural history of ulcerative colitis or
secondary to treatment.24,41 Scheduled follow-up procedures
at 1 and 5 years for reconfirmation of diagnosis and disease
activity and revision of previous biopsies should be performed
in these patients. Epidemiological studies have shown that
most cases with uncertain diagnosis behave like UC.212
ECCO-ESP statement 28
Infections may be involved in triggering the onset of
inflammatory bowel disease. Intestinal super infections
may trigger flares of disease and complicate the clinical
picture [EL1]
842 F. Magro et al.The relationship between infections and IBD is complex.
Infectious colitis must be considered in the differential
diagnosis. Microbes have been proposed as possible causa-
tive agents of IBD. They can be responsible for complications
such as abscesses and they have been linked with onset of
the disease and relapse of symptoms.218 Therefore it is
essential to apply the appropriate diagnostic procedures for
the identification of microorganisms in patients with IBD, at
onset and during follow-up.
ECCO-ESP statement 29
Histology is not a good tool to identify bacterial infec-
tion of the small or large intestine (EL5). This holds true
especially for Clostridium difficile infection [EL1]C. difficile associated colitis can present with a variety of
microscopic patterns ranging from oedema, overt active colitis
without architectural abnormalities to pseudomembranous
colitis. In IBD absence of pseudomembranes in C. difficile-
associated diarrhea is noted in patients using immunosup-
pressive agents. Overall, the endoscopic finding of pseudo-
membranes is reported in 50% of C. difficile infected patients,
and is less common (13%) in IBD patients with C. difficile.
Similarly, the typical histologic findings of pseudomembranous
colitis are usually not present.219–221
ECCO-ESP statement 30
In active IBD CMV can be detected using hematoxylin
and eosin (H&E) staining, immunohistochemistry (IHC)
and quantitative tissue PCR [EL1]In CMV infection H&E typically reveals enlarged (cytome-
galic) cells with large eosinophilic nuclear inclusions, usually
surrounded by a clear halo, and smaller cytoplasmatic
inclusions. However, stromal cells often show a less charac-
teristic picture and ganglion and degenerated cells may
imitate CMV inclusions. Specificity of H&E ranges from 92% to
100%, with low sensitivity of 10 to 87% reported. IHC improves
histologic sensitivity and specificity. It involves identification
of the CMV early antigen using monoclonal antibodies, thus
identifying more infected cells in the colon. Sensitivity ranges
from 78 to 93%. Qualitative PCR of colonic tissue can also be
used to detect viral DNA in the colon, although the significance
of a positive result in the absence of other histologic signs of
infections remains unclear. Quantitative PCR may be more
accurate, differing between infection and disease, however,
no cut off has been defined.222 CMV disease infers detection in
the organ involved.223 Semi quantitative immunohistochemis-
try, reporting the number of infected cells and/or the number
of CMV positive biopsy fragments, may have a predictive
value.223–2256. Collagenous, lymphocytic colitis and variants
ECCO ESP statement 31
The term microscopic colitis describes a clinical patho-
logical entity characterized by three elements: A) a
clinical history of chronic watery (non-bloody) diarrhea;
B) a normal or almost normal endoscopic appearance of
the colon; C) a distinct histologic pattern. The latter can
be either that of collagenous colitis or that of lympho-
cytic colitis [EL1]
Approximately 1% of the patients presenting with chronic
diarrhea need specialized investigations including colonos-
copy. For these patients a broad spectrum of diagnoses must
be considered. Chronic non-bloody diarrhea can be due
to infections (post-infectious irritable bowel syndrome,
Spirochaetosis, miscellaneous infections such as C. difficile
and Campylobacter sp.), drugs, allergy-associated (eosino-
philic) colitis and so-called “microscopic colitis” (MC). The
term MC was introduced in 1980 for a condition characterized
by chronic diarrhea and a mild increase in inflammatory cells
in the colonic mucosa which was macroscopically normal.226
The disease was subsequently renamed as “lymphocytic
colitis” (LC) because of its histologic characteristics.227 A
few years before, a related entity with similar features but
with the additional finding of a thickened subepithelial
collagenous band had been described and named “collagenous
colitis” (CC).228 In the 1980s several studies confirmed these
observations.229–233 In 1993, a French and an American
research group suggested the use of MC as an umbrella term
to cover any form of colitis in which there were histologic but
no endoscopic or radiologic abnormalities. Later it became the
umbrella term for the two major entities known as LC and
CC.234,235 These are both clinically characterized by chronic
watery diarrhea while other conditionswith normal endoscopy
and abnormal histology may have other clinical characteris-
tics. MC is thus a distinct clinicopathologic entity in which for
the pathologists it is preferable to use the specific term
related to the condition: LC or CC. The pathogenesis is still
not completely understood and probably multifactorial. It
is suggested to represent a specific mucosal response, in
susceptible individuals to various noxious luminal agents.
These can be drugs, enteric infections or other.236
ECCO-ESP statement 32
The diagnosis of collagenous colitis on routinely hema-
toxylin and eosin stained sections is based on the
presence of a thick amorphous hyaline eosinophilic
band immediately beneath the surface epitheliumof the
mucosa. This layer has an irregular, jagged aspect of
the lower edge. The thickness is N10 μm. Its presence
is associated with inflammation [EL2]
Two elements are important for the assessment of the
collagen band: the thickness and the irregularity. There is no
843European consensus on the histopathology of inflammatory bowel diseasereal consensus how thick the collagenous band should be. The
various values proposed include 7 μmormore; 10 μmor more;
10 to 15 μm; 12 μm or more, and more than 15 μm.237 Values
as thick as 70 μm have been reported.238 The average
thickness of the normal subepithelial collagen table is
approximately 3 μm.230,239 There is also no agreement among
pathologists about the “ideal method” for the assessment of
the thickness of the collagen band: histologic evaluation,
conventional measurement using a calibrated micrometer
scale or semiautomatic micrometer measurements.238 Al-
though the collagen band is usually amorphous, capillaries
and fusiform cells can be found within the material.
The fusiform cells have ultrastructural features consistent
with activated pericryptal myofibroblasts. The collagen
deposition can be patchy in distribution and the thickness can
be variable along the length of the colon.240–242 Only 66% of
biopsies from the rectosigmoid colon were diagnostic in one
study.242
A common pitfall for the diagnosis is the misinterpretation
of the basement membrane as collagen deposition in poorly
oriented, tangentially sectioned biopsies. A trichrome stain is a
useful ancillary technique because it allows the identification
of collagen. Immunohistochemistry with antibodies directed
against Tenascin is an alternative. The latter molecule is not
present in the normal adult colon. Several studies have shown
that the collagen band consists predominantly of Type VI
collagen and Tenascin, with lesser amounts of collagen Type I
and III unlike normal basement membrane which consists of
Type IV collagen.243–245 Thickening of the collagen band can be
seen in other conditions such as ischemia, diverticular disease,
mucosal prolapse, diabetes and hyperplastic polyps. In these
conditions, however, the inflammatory changes necessary for
the diagnosis of CC are not present. Amyloid colitis can also
show thickened eosinophilic material underneath the surface
epithelium. This can be identified with specific stains such as
Congo red. The density of the infiltrate within the lamina
propria and its composition can be extremely variable. Of
note, the histologic features of CC (and LC) can regress after
therapy.
ECCO-ESP statement 33
The density of the inflammatory cells in the epithelium
and lamina propria is increased in collagenous colitis.
The composition of the infiltrate is also changed.
Eosinophils may be markedly increased and are some-
times seen infiltrating crypt and surface epithelium
together with lymphocytes. The number of mast cells
and lymphocytes may also be increased. Neutrophils
are often present and may induce occasional crypt
abscesses [EL1]The exact number of intraepithelial lymphocytes (IELs)
needed for a diagnosis of LC has not been determined. The
required number varies between 10 and 20 per 100 surface
epithelial cells (normal number = 4 to 10). In the study by
Lazenby et al.,227 there was an average of 24 lymphocytes
per 100 surface epithelial cells. The number can vary among
biopsy samples between 10 and 65 (median 30). There is notendency for a prominent increase in a particular segment of
the colon although inflammation may be less prominent in
the left colon. Immunohistochemical analysis shows that the
increased IELs retain the normal CD3/CD8 positive T cell
phenotype. While plasma cells are numerous, T lymphocytes
are the predominant cell type in the lamina propria.246
ECCO-ESP statement 34
The diagnosis of lymphocytic colitis is based on a
diffuse increase of intraepithelial lymphocytes (IELs)
(N20 IELs per 100 epithelial cells) in the surface
epithelium without associated thickening of the
subepithelial collagen accompanied by an increase of
lamina propria inflammatory cells [EL2]
The diagnosis of LC should be made in conjunction with
clinical, endoscopic and histologic findings. Resolving in-
fections and drug reactions can lead to similar changes.
While typical infections of the colon reveal a marked infiltrate
of neutrophils in the lamina propria with crypt abscesses,
resolving infections may have a more subtle pattern of
inflammation thatmay resemble LC because of amild increase
of IELs. However, infectious diarrhea is usually self-limited. In
addition, it can be accompanied by bloody diarrhea, endo-
scopic abnormalities and positive stool cultures.12,247 Distinc-
tion of CC and LC fromUC or CD, evenwithminimal changes, is
based on a different clinical and endoscopic setting.248
However, small series have identified patients with both a
histologic diagnosis of MC and classic IBD at different time
points.249
ECCO-ESP statement 35
In both, collagenous and lymphocytic colitis degener-
ation and/or detachment of the epithelium can be seen
[EL1]
A close association between celiac disease and LC or CC has
been observed. The association is stronger for LC. Approxi-
mately one third of all patients with celiac disease may show
histologic features of LC on biopsy while as many as one fourth
or patients with LC could have celiac disease.250–253ECCO-ESP statement 36
The terminal ileummaybe involved inmicroscopic colitis
[EL3]
Several studies suggest that the terminal ileum can be
involved in MC. An increased terminal ileal IELs count was
found in 7 out of 14 patients with CC and 14 out of 18
patients with LC. In addition, subepithelial collagen
844 F. Magro et al.deposition was found in the terminal ileum biopsies in some
patients with CC and primary ileal villous atrophy was noted
in 3 out of 14 of patients with CC and 1 out of 18 patients
with LC.254,255 CC is also occasionally associated with
collagenous gastritis and duodenitis.256ECCO-ESP statement 37
Given the importance of the early detection of gluten
sensitivity, celiac disease should be excluded, particu-
larly in patients with lymphocytic colitis [EL1]
Overlapping features have been reported in up to 30% of
patients in some series.257–260 In addition, several variant or
atypical forms of MC have been described. The clinical
presentation is usually similar to the classic form of MC but
the histology is different. Rubio and Lindholm reported six
patients with symptoms similar to those of LC and increased
IEL count limited to the cryptal epithelium. The mean
number of IELs was 46/100 crypt epithelial cells while the
mean number for the surface was 7 IELs/100 epithelial cells.
Immunohistochemistry with CD3 and CD8 antibodies re-
vealed a classic phenotype. Special stains showed a normal
basement membrane underneath the surface epithelium. At
endoscopy the colon was essentially normal. There was no
evidence that these patients suffered from celiac disease,
IBD, or infectious colitis. The authors proposed the name
“cryptal lymphocytic colitis”.261 The distinctive histologic
features that separate “paucicellular lymphocytic colitis”
from classic lymphocytic colitis are patchiness and a lower
density of surface IELs.262 Colonic biopsies show a mild
increase of lamina propria cellularity with focal distribution
associated with an increase of IELs. Involved areas are
separated by normal mucosa. The mean surface IEL score is
11.1 per 100 epithelial cells. Some authors call this condition
“colonic epithelial lymphocytosis” or “microscopic colitis,
not otherwise specified (NOS)”. One study raises the idea
that paucicellular LC may be a separate entity with loss of
expression of CD25 and FOXP3.263 MC with giant cells is a
rare atypical form characterized by the presence of
multinucleated giant cells in an otherwise classic LC or
CC.264 Pseudomembrane formation has been reported in
association with CC. The clinical outcome of the patients is
similar to that of patients with classic CC.265 The clinical
significance of these variants has to be established.References
1. Stange EF, Travis SP, Vermeire S, et al. European evidence-
based consensus on the diagnosis and management of ulcerative
colitis: definitions and diagnosis. J Crohns Colitis 2008;2:1–23.
2. Van Assche G, Dignass A, Panes J, et al. The second European
evidence-based consensus on the diagnosis and management
of Crohn's disease: definitions and diagnosis. J Crohns Colitis
2010;4:7–27. http://dx.doi.org/10.1016/j.crohns.2009.12.003.
3. Fink A, Kosecoff J, Chassin M, Brook RH. Consensus methods —
characteristics and guidelines for use. Am J Public Health
1984;74:979–83. http://dx.doi.org/10.2105/ajph.74.9.979.4. Anonymous. Levels of evidence and grades of recommendation.
http://www.cebm.net/levels_of_evidence.asp.
5. Dignass A, Eliakim R, Magro F, et al. Second European evidence-
based consensus on the diagnosis and management of ulcerative
colitis part 1: definitions and diagnosis. J Crohns Colitis 2012;6:
965–90. http://dx.doi.org/10.1016/j.crohns.2012.09.003.
6. Dejaco C, Oesterreicher C, Angelberger S, et al. Diagnosing
colitis: a prospective study on essential parameters for
reaching a diagnosis. Endoscopy 2003;35:1004–8.
7. Palnaes Hansen C, Hegnhoj J, Moller A, et al. Ulcerative colitis
and Crohn's disease of the colon. Is there a macroscopic
difference? Ann Chir Gynaecol 1990;79:78–81.
8. Bentley E, Jenkins D, Campbell F, Warren B. How could
pathologists improve the initial diagnosis of colitis? Evidence
from an international workshop. J Clin Pathol 2002;55:
955–60. http://dx.doi.org/10.1136/jcp.55.12.955.
9. Geboes K, Ectors N, D'Haens G, Rutgeerts P. Is ileoscopy with
biopsy worthwhile in patients presenting with symptoms of
inflammatory bowel disease? Am J Gastroenterol 1998;93:
201–6. http://dx.doi.org/10.1111/j.1572-0241.1998.00201.x.
10. McHugh JB, Appelman HD, McKenna BJ. The diagnostic value
of endoscopic terminal ileum biopsies. Am J Gastroenterol
2007;102:1084–9. http://dx.doi.org/10.1111/j.1572-0241.2007.
01194.x.
11. Surawicz CM. Serial sectioning of a portion of a rectal biopsy
detects more focal abnormalities: a prospective study of
patients with inflammatory bowel disease. Dig Dis Sci 1982;27:
434–6.
12. Surawicz CM, Belic L. Rectal biopsy helps to distinguish acute
self-limited colitis from idiopathic inflammatory bowel disease.
Gastroenterology 1984;86:104–13.
13. Surawicz CM, Meisel JL, Ylvisaker T, Saunders DR, Rubin CE.
Rectal biopsy in the diagnosis of Crohn's disease: value of
multiple biopsies and serial sectioning.Gastroenterology 1981;80:
66–71.
14. Tanaka M, Riddell RH, Saito H, et al. Morphologic criteria
applicable to biopsy specimens for effective distinction of
inflammatory bowel disease from other forms of colitis and of
Crohn's disease from ulcerative colitis. Scand J Gastroenterol
1999;34:55–67.
15. Seldenrijk CA, Morson BC, Meuwissen SGM, et al. Histopatho-
logical evaluation of colonic mucosal biopsy specimens in
chronic inflammatory bowel disease: diagnostic implications.
Gut 1991;32:1514–20. http://dx.doi.org/10.1136/gut.32.12.
1514.
16. Hoffmann JC, Preiss JC, Autschbach F, et al. Clinical practice
guideline on diagnosis and treatment of Crohn's disease. Z
Gastroenterol 2008;46:1094–146. http://dx.doi.org/10.1055/
s-2008-1027796.
17. Mowat C, Cole A, Windsor A, et al. Guidelines for the
management of inflammatory bowel disease in adults. Gut
2011;60:571–607. http://dx.doi.org/10.1136/gut.2010.224154.
18. Petritsch W, Feichtenschlager T, Gasche C, et al. Diagnosis in
inflammatory bowel diseases — report of the Austrian IBD
study group. Acta Med Austriaca 1998;25:37–43.
19. Burroughs SH, Williams GT. Examination of large intestine resec-
tion specimens. J Clin Pathol 2000;53:344–9. http://dx.doi.org/
10.1136/jcp.53.5.344.
20. Cook MG, Dixon MF. An analysis of the reliability of detec-
tion and diagnostic value of various pathological features in
Crohn's disease and ulcerative colitis. Gut 1973;14:255–62.
http://dx.doi.org/10.1136/gut.14.4.255.
21. Farmer M, Petras RE, Hunt LE, Janosky JE, Galandiuk S. The
importance of diagnostic accuracy in colonic inflammatory bowel
disease. Am J Gastroenterol 2000;95:3184–8. http://dx.doi.org/
10.1111/j.1572-0241.2000.03199.x.
22. Vilela EG, Torres HO, Martins FP, et al. Evaluation of
inflammatory activity in Crohn's disease and ulcerative colitis.
845European consensus on the histopathology of inflammatory bowel diseaseWorld J Gastroenterol 2012;18:872–81. http://dx.doi.org/
10.3748/wjg.v18.i9.872.
23. Floren CH, Benoni C, Willen R. Histologic and colonoscopic
assessment of disease extension in ulcerative-colitis. Scand J
Gastroenterol 1987;22:459–62. http://dx.doi.org/10.3109/
00365528708991491.
24. Kleer CG, Appelman HD. Ulcerative colitis — patterns of
involvement in colorectal biopsies and changes with time.
Am J Surg Pathol 1998;22:983–9. http://dx.doi.org/10.1097/
00000478-199808000-00008.
25. Osada T, Ohkusa T, Okayasu I, et al. Correlations among
total colonoscopic findings, clinical symptoms, and laborato-
ry markers in ulcerative colitis. J Gastroenterol Hepatol
2008;23:S262–7. http://dx.doi.org/10.1111/j.1440-1746.2008.
05413.x.
26. Beattie RM, Schiffrin EJ, Donnet-Hughes A, et al. Polymeric
nutrition as the primary therapy in children with small bowel
Crohn's disease. Aliment Pharmacol Ther 1994;8:609–15.
27. D'Haens G, Geboes K, Ponette E, Penninckx F, Rutgeerts P.
Healing of severe recurrent ileitis with azathioprine therapy in
patients with Crohn's disease. Gastroenterology 1997;112:
1475–81.
28. D'Haens G, Van Deventer S, Van Hogezand R, et al. Endoscopic
and histological healing with infliximab anti-tumor necrosis
factor antibodies in Crohn's disease: a European multicenter
trial. Gastroenterology 1999;116:1029–34.
29. Fell JME, Paintin M, Arnaud-Battandier F, et al. Mucosal
healing and a fall in mucosal pro-inflammatory cytokine mRNA
induced by a specific oral polymeric diet in paediatric Crohn's
disease. Aliment Pharmacol Ther 2000;14:281–9.
30. Korelitz BI, Sommers SC. Response to drug therapy in Crohn's
disease: evaluation by rectal biopsy and mucosal cell counts.
J Clin Gastroenterol 1984;6:123–7.
31. Nicholls S, Domizio P, Williams CB, et al. Cyclosporin as initial
treatment for Crohn's disease. Arch Dis Child 1994;71:243–7.
32. Odze R. Diagnostic problems and advances in inflammatory
bowel disease. Mod Pathol 2003;16:347–58. http://dx.doi.org/
10.1097/01.MP.0000064746.82024.D1.
33. Bataille F, Klebl F, Rummele P, et al. Histopathological
parameters as predictors for the course of Crohn's disease.
Virchows Arch 2003;443:501–7. http://dx.doi.org/10.1007/
s00428-003-0863-6.
34. Geboes K, Desreumaux P, Jouret A, et al. Histopathologic
diagnosis of the activity of chronic inflammatory bowel
disease. Evaluation of the effect of drug treatment. Use of
histological scores. Gastroenterol Clin Biol 1999;23:1062–73.
35. Sanders DS. The differential diagnosis of Crohn's disease and
ulcerative colitis. Baillieres Clin Gastroenterol 1998;12:19–33.
36. Swan NC, Geoghegan JG, O'Donoghue DP, Hyland JM, Sheahan
K. Fulminant colitis in inflammatory bowel disease: detailed
pathologic and clinical analysis. Dis Colon Rectum 1998;41:
1511–5.
37. Vanderheyden AD, Mitros FA. Pathologist surgeon interface in
idiopathic inflammatory bowel disease. Surg Clin North Am
2007;87:763–85.
38. Glickman JN, Bousvaros A, Farraye FA, et al. Pediatric patients
with untreated ulcerative colitis may present initially with
unusual morphologic findings. Am J Surg Pathol 2004;28:190–7.
http://dx.doi.org/10.1097/00000478-200402000-00006.
39. Washington K, Greenson JK, Montgomery E, et al. Histopathology
of ulcerative colitis in initial rectal biopsy in children. Am J Surg
Pathol 2002;26:1441–9.
40. Joo M, Odze RD. Rectal sparing and skip lesions in ulcerative
colitis: a comparative study of endoscopic and histologic
findings in patients who underwent proctocolectomy. Am J
Surg Pathol 2010;34:689–96.
41. Kim B, Barnett JL, Kleer CG, Appelman HD. Endoscopic and
histological patchiness in treated ulcerative colitis. Am JGastroenterol 1999;94:3258–62. http://dx.doi.org/10.1111/
j.1572-0241.1999.01533.x.
42. Ladefoged K, Munck LK, Jorgensen F, Engel P. Skip inflammation
of the appendiceal orifice: a prospective endoscopic study. Scand
J Gastroenterol 2005;40:1192–6. http://dx.doi.org/10.1080/
00365520510023305.
43. Yang SK, Jung HY, Kang GH, et al. Appendiceal orifice in-
flammation as a skip lesion in ulcerative colitis: an analysis in
relation to medical therapy and disease extent. Gastrointest
Endosc 1999;49:743–7. http://dx.doi.org/10.1016/s0016-5107
(99)70293-2.
44. Haskell H, Andrews Jr CW, Reddy SI, et al. Pathologic features
and clinical significance of “backwash” ileitis in ulcerative
colitis. Am J Surg Pathol 2005;29:1472–81.
45. Koukoulis GK, Ke Y, Henley JD, Cummings OW. Detection of
pyloric metaplasia may improve the biopsy diagnosis of Crohn's
ileitis. J Clin Gastroenterol 2002;34:141–3. http://dx.doi.org/
10.1097/00004836-200202000-00007.
46. Goldstein N, Dulai M. Contemporary morphologic definition of
backwash ileitis in ulcerative colitis and features that
distinguish it from Crohn disease. Am J Clin Pathol 2006;126:
365–76. http://dx.doi.org/10.1309/uaxmw3428pgnhj3.
47. Yamagata M, Mikami T, Tsuruta T, et al. Submucosal fibrosis
and basic-fibroblast growth factor-positive neutrophils correlate
with colonic stenosis in cases of ulcerative colitis. Digestion
2010;84:12–21.
48. Jenkins D, Balsitis M, Gallivan S, et al. Guidelines for the initial
biopsy diagnosis of suspected chronic idiopathic inflammatory
bowel disease. The British Society of Gastroenterology Initiative.
J Clin Pathol 1997;50:93–105.
49. Surawicz CM, Haggitt RC, Husseman M, McFarland LV. Mucosal
biopsy diagnosis of colitis: acute self-limited colitis and idiopathic
inflammatory bowel disease. Gastroenterology 1994;107:755–63.
50. Theodossi A, Spiegelhalter DJ, Jass J, et al. Observer variation
and discriminatory value of biopsy features in inflammatory
bowel disease. Gut 1994;35:961–8. http://dx.doi.org/10.1136/
gut.35.7.961.
51. Goldman H, Antonioli DA. Mucosal biopsy of the rectum, colon,
and distal ileum. Hum Pathol 1982;13:981–1012.
52. Cross SS, Harrison RF. Discriminant histological features in the
diagnosis of chronic idiopathic inflammatory bowel disease:
analysis of a large dataset by a novel data visualisation tech-
nique. J Clin Pathol 2002;55:51–7.
53. McCormick DA, Horton LW, Mee AS. Mucin depletion in inflam-
matory bowel disease. J Clin Pathol 1990;43:143–6.
54. Gramlich T, Petras RE. Pathology of inflammatory bowel dis-
ease. Semin Pediatr Surg 2007;16:154–63.
55. Mahadeva U, Martin JP, Patel NK, Price AB. Granulomatous
ulcerative colitis: a re-appraisal of the mucosal granuloma
in the distinction of Crohn's disease from ulcerative colitis.
Histopathology 2002;41:50–5. http://dx.doi.org/10.1046/j.
1365-2559.2002.01416.x.
56. Le Berre N, Heresbach D, Kerbaol M, et al. Histological
discrimination of idiopathic inflammatory bowel disease from
other types of colitis. J Clin Pathol 1995;48:749–53.
57. Nostrant TT, Kumar NB, Appelman HD. Histopathology differ-
entiates acute self-limited colitis from ulcerative colitis.
Gastroenterology 1987;92:318–28.
58. Therkildsen MH, Jensen BN, Teglbjaerg PS, Rasmussen SN. The
final outcome of patients presenting with their first episode
of acute diarrhoea and an inflamed rectal mucosa with pre-
served crypt architecture. A clinicopathologic study. Scand J
Gastroenterol 1989;24:158–64.
59. Schumacher G, Kollberg B, Sandstedt B. A prospective study of
first attacks of inflammatory bowel disease and infectious
colitis. Histologic course during the 1st year after presentation.
Scand J Gastroenterol 1994;29:318–32. http://dx.doi.org/
10.3109/00365529409094843.
846 F. Magro et al.60. Tanaka M, Saito H, Kusumi T, et al. Spatial distribution and
histogenesis of colorectal Paneth cell metaplasia in idiopathic
inflammatory bowel disease. J Gastroenterol Hepatol 2001;16:
1353–9.
61. Rubio CA, Johansson C, Uribe A, Kock Y. A quantitative method
of estimating inflammation in the rectal mucosa. IV. Ulcerative
colitis in remission. Scand J Gastroenterol 1984;19:525–30.
62. Price AB, Morson BC. Inflammatory bowel disease: the surgical
pathology of Crohn's disease and ulcerative colitis. Hum Pathol
1975;6:7–29.
63. Serafini EP, Kirk AP, Chambers TJ. Rate and pattern of epithelial
cell proliferation in ulcerative colitis. Gut 1981;22:648–52.
64. Lampinen M, Ronnblom A, Amin K, et al. Eosinophil granulocytes
are activated during the remission phase of ulcerative colitis.
Gut 2005;54:1714–20.
65. Azad S, Sood N, Sood A. Biological and histological parameters
as predictors of relapse in ulcerative colitis: a prospective
study. Saudi J Gastroenterol 2011;17:194–8.
66. Bitton A, Peppercorn MA, Antonioli DA, et al. Clinical, biological,
and histologic parameters as predictors of relapse in ulcerative
colitis. Gastroenterology 2001;120:13–20.
67. Riley SA, Mani V, Goodman MJ, Dutt S, Herd ME. Microscopic
activity in ulcerative colitis: what does it mean? Gut 1991;32:
174–8.
68. Moum B, Ekbom A, Vatn MH, Elgjo K. Change in the extent of
colonoscopic and histological involvement in ulcerative colitis
over time. Am J Gastroenterol 1999;94:1564–9.
69. Levine TS, Tzardi M, Mitchell S, Sowter C, Price AB. Diagnostic
difficulty arising from rectal recovery in ulcerative colitis.
J Clin Pathol 1996;49:319–23.
70. Odze R, Antonioli D, Peppercorn M, Goldman H. Effect of
topical 5-aminosalicylic acid (5-ASA) therapy on rectal mucosal
biopsy morphology in chronic ulcerative colitis. Am J Surg
Pathol 1993;17:869–75.
71. Bernstein CN, Shanahan F, Anton PA,WeinsteinWM. Patchiness of
mucosal inflammation in treated ulcerative colitis: a prospective
study. Gastrointest Endosc 1995;42:232–7. http://dx.doi.org/
10.1016/s0016-5107(95)70097-8.
72. D'Haens G, Sandborn WJ, Feagan BG, et al. A review of activity
indices and efficacy end points for clinical trials of medical
therapy in adults with ulcerative colitis. Gastroenterology
2007;132:763–86.
73. Geboes K, Riddell R, Ost A, et al. A reproducible grading scale
for histological assessment of inflammation in ulcerative colitis.
Gut 2000;47:404–9.
74. Danielsson A, Lofberg R, Persson T, et al. A steroid enema,
budesonide, lacking systemic effects for the treatment of
distal ulcerative colitis or proctitis. Scand J Gastroenterol
1992;27:9–12.
75. Pillet S, Pozzetto B, Jarlot C, Paul S, Roblin X. Management of
cytomegalovirus infection in inflammatory bowel diseases. Dig
Liver Dis 2012. http://dx.doi.org/10.1016/j.dld.2012.03.018.
76. Kim JJ, Simpson N, Klipfel N, et al. Cytomegalovirus infec-
tion in patients with active inflammatory bowel disease. Dig
Dis Sci 2010;55:1059–65. http://dx.doi.org/10.1007/s10620-
010-1126-4.
77. Kim YS, Kim YH, Kim JS, et al. Cytomegalovirus infection in
patients with new onset ulcerative colitis: a prospective study.
Hepatogastroenterology 2012;59:1098–101. http://dx.doi.org/
10.5754/hge10217.
78. Roblin X, Pillet S, Oussalah A, et al. Cytomegalovirus load in
inflamed intestinal tissue is predictive of resistance to immuno-
suppressive therapy in ulcerative colitis. Am J Gastroenterol
2011;106:2001–8. http://dx.doi.org/10.1038/ajg.2011.202.
79. Kugathasan S, Judd RH, Hoffmann RG, et al. Epidemiologic and
clinical characteristics of children with newly diagnosed inflam-
matory bowel disease in Wisconsin: a statewide population-
based study. J Pediatr 2003;143:525–31.80. Dubinsky M. Special issues in pediatric inflammatory bowel
disease. World J Gastroenterol 2008;14:413–20.
81. Gupta SK, Fitzgerald JF, Croffie JM, et al. Comparison of
serological markers of inflammatory bowel disease with
clinical diagnosis in children. Inflamm Bowel Dis 2004;10:
240–4.
82. Kim SC, Ferry GD. Inflammatory bowel diseases in pediatric
and adolescent patients: clinical, therapeutic, and psychosocial
considerations. Gastroenterology 2004;126:1550–60.
83. Robert ME, Tang L, Hao LM, Reyes-Mugica M. Patterns of
inflammation in mucosal biopsies of ulcerative colitis —
perceived differences in pediatric populations are limited to
children younger than 10 years. Am J Surg Pathol 2004;28:
183–9. http://dx.doi.org/10.1097/00000478-200402000-00005.
84. Laghi A, Borrelli O, Paolantonio P, et al. Contrast enhanced
magnetic resonance imaging of the terminal ileum in children
with Crohn's disease. Gut 2003;52:393–7.
85. Kahn E, Markowitz J, Daum F. The appendix in inflammatory
bowel disease in children. Mod Pathol 1992;5:380–3.
86. Markowitz J, Kahn E, Grancher K, et al. Atypical rectosigmoid
histology in children with newly diagnosed ulcerative colitis.
Am J Gastroenterol 1993;88:2034–7.
87. Robert ME, Skacel M, Ullman T, et al. Patterns of colonic
involvement at initial presentation in ulcerative colitis: a
retrospective study of 46 newly diagnosed cases. Am J Clin
Pathol 2004;122:94–9.
88. Abdullah BA, Gupta SK, Croffie JM, et al. The role of
esophagogastroduodenoscopy in the initial evaluation of child-
hood inflammatory bowel disease: a 7-year study. J Pediatr
Gastroenterol Nutr 2002;35:636–40.
89. Ruuska T, Vaajalahti P, Arajarvi P, Maki M. Prospective
evaluation of upper gastrointestinal mucosal lesions in chil-
dren with ulcerative colitis and Crohn's disease. J Pediatr
Gastroenterol Nutr 1994;19:181–6.
90. Sharif F, McDermott M, Dillon M, et al. Focally enhanced
gastritis in children with Crohn's disease and ulcerative colitis.
Am J Gastroenterol 2002;97:1415–20.
91. Kundhal PS, StormonMO, Zachos M, et al. Gastral antral biopsy in
the differentiation of pediatric colitides. Am J Gastroenterol
2003;98:557–61.
92. Oberhuber G, Puspok A, Oesterreicher C, et al. Focally
enhanced gastritis: a frequent type of gastritis in patients
with Crohn's disease. Gastroenterology 1997;112:698–706.
93. Tobin JM, Sinha B, Ramani P, Saleh AR, Murphy MS. Upper
gastrointestinal mucosal disease in pediatric Crohn disease
and ulcerative colitis: a blinded, controlled study. J Pediatr
Gastroenterol Nutr 2001;32:443–8.
94. Eaden JA, Abrams KR, Mayberry JF. The risk of colorectal cancer
in ulcerative colitis: a meta-analysis. Gut 2001;48:526–35.
95. Bergeron V, Vienne A, Sokol H, et al. Risk factors for neoplasia
in inflammatory bowel disease patients with pancolitis. Am J
Gastroenterol 2010;105:2405–11. http://dx.doi.org/10.1038/
ajg.2010.248.
96. Farraye FA, Odze RD, Eaden J, Itzkowitz SH. AGA technical
review on the diagnosis and management of colorectal
neoplasia in inflammatory bowel disease. Gastroenterology
2010;138:746–74 [774 e741-744; quiz e712-743].
97. Lashner BA. Colorectal cancer surveillance for patients with
inflammatory bowel disease. Gastrointest Endosc Clin N Am
2002;12:135–43 [viii].
98. Ullman T, Odze R, Farraye FA. Diagnosis and management of
dysplasia in patients with ulcerative colitis and Crohn's disease
of the colon. Inflamm Bowel Dis 2009;15:630–8.
99. Itzkowitz SH. Inflammatory bowel disease and cancer.
Gastroenterol Clin North Am 1997;26:129–39.
100. Lashner BA, Silverstein MD, Hanauer SB. Hazard rates for
dysplasia and cancer in ulcerative colitis. Results from a
surveillance program. Dig Dis Sci 1989;34:1536–41.
847European consensus on the histopathology of inflammatory bowel disease101. Rutter MD, Saunders BP, Wilkinson KH, et al. Thirty-year
analysis of a colonoscopic surveillance program for neoplasia in
ulcerative colitis. Gastroenterology 2006;130:1030–8.
102. Broome U, Lofberg R, Veress B, Eriksson LS. Primary sclerosing
cholangitis and ulcerative colitis: evidence for increased
neoplastic potential. Hepatology 1995;22:1404–8.
103. Mooiweer E, Baars JE, Lutgens MW, Vleggaar F, van Oijen M,
Siersema PD, et al. Disease severity does not affect the
interval between IBD diagnosis and the development of CRC:
results from two large, Dutch case series. J Crohns Colitis
2012 May;6(4):435–40.
104. Rutter M, Saunders B, Wilkinson K, et al. Severity of inflamma-
tion is a risk factor for colorectal neoplasia in ulcerative colitis.
Gastroenterology 2004;126:451–9.
105. Nuako KW, Ahlquist DA, Mahoney DW, et al. Familial predispo-
sition for colorectal cancer in chronic ulcerative colitis: a
case-control study. Gastroenterology 1998;115:1079–83.
106. Askling J, Dickman PW, Karlen P, et al. Family history as a risk
factor for colorectal cancer in inflammatory bowel disease.
Gastroenterology 2001;120:1356–62.
107. Odze RD, Riddel RH, Bosman FT, et al. WHO classifica-
tion of tumours of the digestive system. Lyon: IARC Press;
201010–2.
108. Riddell RH, Goldman H, Ransohoff DF, et al. Dysplasia
in inflammatory bowel disease: standardized classification
with provisional clinical applications. Hum Pathol 1983;14:
931–68.
109. Xie J, Itzkowitz SH. Cancer in inflammatory bowel disease.
World J Gastroenterol 2008;14:378–89.
110. Schlemper RJ, Riddell RH, Kato Y, et al. The Vienna classification
of gastrointestinal epithelial neoplasia. Gut 2000;47:251–5.
111. Goldblum JR. The histologic diagnosis of dysplasia, dysplasia-
associated lesion or mass, and adenoma: a pathologist's perspec-
tive. J Clin Gastroenterol 2003;36:S63–9 [discussion S94–66].
112. Odze RD, Goldblum J, Noffsinger A, et al. Interobserver
variability in the diagnosis of ulcerative colitis-associated
dysplasia by telepathology. Mod Pathol 2002;15:379–86.
113. Eaden J, Abrams K, McKay H, Denley H, Mayberry J. Inter-
observer variation between general and specialist gastrointes-
tinal pathologists when grading dysplasia in ulcerative colitis.
J Pathol 2001;194:152–7.
114. Dixon MF, Brown LJ, Gilmour HM, et al. Observer variation in the
assessment of dysplasia in ulcerative colitis. Histopathology
1988;13:385–97.
115. Itzkowitz SH, Present DH. Consensus conference: colorectal
cancer screening and surveillance in inflammatory bowel
disease. Inflamm Bowel Dis 2005;11:314–21.
116. Lim CH, Dixon MF, Vail A, et al. Ten year follow up of ulcerative
colitis patients with and without low grade dysplasia. Gut
2003;52:1127–32.
117. Choi PM. Predominance of rectosigmoid neoplasia in ulcerative
colitis and its implication on cancer surveillance. Gastroenterol-
ogy 1993;104:666–7.
118. Leedham SJ, Graham TA, Oukrif D, et al. Clonality, founder
mutations, and field cancerization in human ulcerative colitis-
associated neoplasia. Gastroenterology 2009;136:542–50.
http://dx.doi.org/10.1053/j.gastro.2008.10.086 [e546].
119. Gerrits MM, Chen M, Theeuwes M, et al. Biomarker-based
prediction of inflammatory bowel disease-related colorectal
cancer: a case–control study. Cell Oncol (Dordr) 2011;34:
107–17. http://dx.doi.org/10.1007/s13402-010-0006-4.
120. Pozza A, Scarpa M, Ruffolo C, et al. Colonic carcinogenesis in
IBD: molecular events. Ann Ital Chir 2011;82:19–28.
121. van Schaik FD, Oldenburg B, Offerhaus GJ, et al. Role of
immunohistochemical markers in predicting progression of
dysplasia to advanced neoplasia in patients with ulcerative
colitis. Inflamm Bowel Dis 2012;18:480–8. http://dx.doi.org/
10.1002/ibd.21722.122. Dorer R, Odze RD. AMACR immunostaining is useful in detect-
ing dysplastic epithelium in Barrett's esophagus, ulcerative
colitis, and Crohn's disease. Am J Surg Pathol 2006;30:871–7.
http://dx.doi.org/10.1097/01.pas.0000213268.30468.b4.
123. Marx A, Wandrey T, Simon P, et al. Combined alpha-methylacyl
coenzyme A racemase/p53 analysis to identify dysplasia in
inflammatory bowel disease. Hum Pathol 2009;40:166–73. http:
//dx.doi.org/10.1016/j.humpath.2008.06.027.
124. Muto T, Kamiya J, Sawada T, et al. Small “flat adenoma” of
the large bowel with special reference to its clinicopathologic
features. Dis Colon Rectum 1985;28:847–51.
125. Eaden JA, Mayberry JF. Guidelines for screening and surveil-
lance of asymptomatic colorectal cancer in patients with
inflammatory bowel disease. Gut 2002;51(Suppl 5):V10–2.
126. Davila RE, Rajan E, Baron TH, et al. ASGE guideline: colorectal
cancer screening and surveillance.Gastrointest Endosc 2006;63:
546–57. http://dx.doi.org/10.1016/j.gie.2006.02.002.
127. Kiesslich R, Burg J, Vieth M, et al. Confocal laser endoscopy for
diagnosing intraepithelial neoplasias and colorectal cancer in
vivo. Gastroenterology 2004;127:706–13.
128. Neumann H, Neurath MF, Mudter J. New endoscopic approaches
in IBD.World J Gastroenterol 2011;17:63–8. http://dx.doi.org/
10.3748/wjg.v17.i1.63.
129. Watanabe O, Ando T, Maeda O, et al. Confocal endomicroscopy
in patients with ulcerative colitis. J Gastroenterol Hepatol
2008;23(Suppl 2):S286–90. http://dx.doi.org/10.1111/j.1440-
1746.2008.05559.x.
130. Hurlstone DP, McAlindon ME, Sanders DS, et al. Further
validation of high-magnification chromoscopic-colonoscopy for
the detection of intraepithelial neoplasia and colon cancer in
ulcerative colitis. Gastroenterology 2004;126:376–8.
131. Kandiel AE, Lashner B, Achkar JP, et al. Chromoendoscopy for
colonic dysplasia surveillance in inflammatory bowel disease.
Gastroenterology 2007;132.
132. Kiesslich R, Fritsch J, Holtmann M, et al. Methylene blue-aided
chromoendoscopy for the detection of intraepithelial neopla-
sia and colon cancer in ulcerative colitis. Gastroenterology
2003;124:880–8. http://dx.doi.org/10.1053/gast.2003.50146.
133. Marion JF, Waye JD, Present DH, et al. Chromoendoscopy-
targeted biopsies are superior to standard colonoscopic surveil-
lance for detecting dysplasia in inflammatory bowel disease
patients: a prospective endoscopic trial. Am J Gastroenterol
2008;103:2342–9. http://dx.doi.org/10.1111/j.1572-0241.2008.
01934.x.
134. Rutter MD, Saunders BP, Schofield G, et al. Pancolonic indigo
carmine dye spraying for the detection of dysplasia in ulcerative
colitis. Gut 2004;53:256–60.
135. Jouret A, Geboes K. Dysplasie et IBD. Acta Endoscopica 2004;34:
215–24.
136. Odze RD. Adenomas and adenoma-like DALMs in chronic
ulcerative colitis: a clinical, pathological, and molecular
review. Am J Gastroenterol 1999;94:1746–50.
137. Torres C, Antonioli D, Odze RD. Polypoid dysplasia and adenomas
in inflammatory bowel disease: a clinical, pathologic, and
follow-up study of 89 polyps from 59 patients. Am J Surg Pathol
1998;22:275–84.
138. Rutter MD, Saunders BP, Wilkinson KH, et al. Most dysplasia in
ulcerative colitis is visible at colonoscopy. Gastrointest Endosc
2004;60:334–9.
139. Schneider A, Stolte M. Differential diagnosis of adenomas
and dysplastic lesions in patients with ulcerative colitis. Z
Gastroenterol 1993;31:653–6.
140. Vieth M, Behrens H, Stolte M. Sporadic adenoma in ulcerative
colitis: endoscopic resection is an adequate treatment. Gut
2006;55:1151–5. http://dx.doi.org/10.1136/gut.2005.075531.
141. Befrits R, Ljung T, Jaramillo E, Rubio C. Low-grade dysplasia in
extensive, long-standing inflammatory bowel disease: a follow-
up study. Dis Colon Rectum 2002;45:615–20.
848 F. Magro et al.142. Rubin DT. An updated approach to dysplasia in IBD. J Gastrointest
Surg 2008;12:2153–6.
143. Thomas T, Abrams KA, Robinson RJ, Mayberry JF. Meta-
analysis: cancer risk of low-grade dysplasia in chronic
ulcerative colitis. Aliment Pharmacol Ther 2007;25:
657–68.
144. Ullman T, Croog V, Harpaz N, Sachar D, Itzkowitz S.
Progression of flat low-grade dysplasia to advanced neoplasia
in patients with ulcerative colitis. Gastroenterology 2003;125:
1311–9.
145. Goldstone R, Itzkowitz S, Harpaz N, Ullman T. Progression of
low-grade dysplasia in ulcerative colitis: effect of colonic
location. Gastrointest Endosc 2011;74:1087–93.
146. Goldstone R, Itzkowitz S, Harpaz N, Ullman T. Dysplasia
is more common in the distal than proximal colon in ulcera-
tive colitis surveillance. Inflamm Bowel Dis 2012;18:832–7.
http://dx.doi.org/10.1002/ibd.21809.
147. Odze RD, Farraye FA, Hecht JL, Hornick JL. Long-term follow-
up after polypectomy treatment for adenoma-like dysplastic
lesions in ulcerative colitis. Clin Gastroenterol Hepatol
2004;2:534–41.
148. Engelsgjerd M, Farraye FA, Odze RD. Polypectomy may be
adequate treatment for adenoma-like dysplastic lesions in
chronic ulcerative colitis. Gastroenterology 1999;117:1288–94
[discussion 1488-1291].
149. Friedman S, Odze RD, Farraye FA. Management of neoplastic
polyps in inflammatory bowel disease. Inflamm Bowel Dis
2003;9:260–6.
150. Blackstone MO, Riddell RH, Rogers BH, Levin B. Dysplasia-
associated lesion or mass (DALM) detected by colonoscopy in
long-standing ulcerative colitis: an indication for colectomy.
Gastroenterology 1981;80:366–74.
151. Akerlund JE, Lofberg R. Pouchitis. Curr Opin Gastroenterol
2004;20:341–4.
152. Gionchetti P, Amadini C, Rizzello F, et al. Diagnosis and
treatment of pouchitis. Best Pract Res Clin Gastroenterol
2003;17:75–87.
153. Magro F, Lopes S, Rodrigues S, Azevedo I. How tomanage pouchitis
in ulcerative colitis? Curr Drug Targets 2011;12:1454–61.
154. Shepherd NA, Healey CJ, Warren BF, et al. Distribution of
mucosal pathology and an assessment of colonic phenotypic
change in the pelvic ileal reservoir. Gut 1993;34:101–5.
155. Sandborn WJ, Tremaine WJ, Batts KP, Pemberton JH, Phillips
SF. Pouchitis after ileal pouch-anal anastomosis: a Pouchitis
Disease Activity Index. Mayo Clin Proc 1994;69:409–15.
156. Shen B, Achkar JP, Connor JT, et al. Modified pouchitis disease
activity index: a simplified approach to the diagnosis of pouchitis.
Dis Colon Rectum 2003;46:748–53. http://dx.doi.org/
10.1097/01.DCR.0000070528.00563.D9.
157. Biancone L, Palmieri G, Lombardi A, et al. Tropomyosin ex-
pression in the ileal pouch: a relationship with the development
of pouchitis in ulcerative colitis. Am J Gastroenterol 2003;98:
2719–26. http://dx.doi.org/10.1111/j.1572-0241.2003.08719.x.
158. Fruin AB, El-Zammer O, Stucchi AF, O'Brien M, Becker JM.
Colonic metaplasia in the ileal pouch is associated with
inflammation and is not the result of long-term adaptation.
J Gastrointest Surg 2003;7:246–53 [discussion 253-244].
159. Warren BF, Shepherd NA, Bartolo DCC, Bradfield JWB.
Pathology of the defunctioned rectum in ulcerative-colitis.
Gut 1993;34:514–6. http://dx.doi.org/10.1136/gut.34.4.514.
160. Goldstein NS, SanfordWW, Bodzin JH. Crohn's-like complications
in patients with ulcerative colitis after total proctocolectomy
and ileal pouch-anal anastomosis. Am J Surg Pathol 1997;21:
1343–53.
161. Kariv R, Plesec TP, Gaffney K, et al. Pyloric gland metaplasia
and pouchitis in patients with ileal pouch-anal anastomoses.
Aliment Pharmacol Ther 2010;31:862–73. http://dx.doi.org/
10.1111/j.1365-2036.2010.04249.x.162. Wolf JM, Achkar JP, Lashner BA, et al. Afferent limb ulcers
predict Crohn's disease in patients with ileal pouch-anal anasto-
mosis. Gastroenterology 2004;126:1686–91.
163. Warren BF. Classic pathology of ulcerative and Crohn's colitis.
J Clin Gastroenterol 2004;38:S33–5. http://dx.doi.org/10.1097/
01.mcg.0000123992.13937.a5.
164. Lockhartmummery HE, Morson BC. Crohns disease (regional
enteritis) of the large intestine and its distinction from ulcer-
ative colitis. Gut 1960;1:87–105. http://dx.doi.org/10.1136/
gut.1.2.87.
165. Sheehan AL, Warren BF, Gear MW, Shepherd NA. Fat-wrapping
in Crohn's disease: pathological basis and relevance to surgical
practice. Br J Surg 1992;79:955–8.
166. Gledhill A, Dixon MF. Crohn's-like reaction in diverticular
disease. Gut 1998;42:392–5.
167. Goldstein NS, Leon-Armin C, Mani A. Crohn's colitis-like
changes in sigmoid diverticulitis specimens is usually an
idiosyncratic inflammatory response to the diverticulosis
rather than Crohn's colitis. Am J Surg Pathol 2000;24:668–75.
http://dx.doi.org/10.1097/00000478-200005000-00005.
168. Harpaz N, Sachar DB. Segmental colitis associated with
diverticular disease and other IBD look-alikes. J Clin Gastroenterol
2006;40(Suppl 3):S132–5. http://dx.doi.org/10.1097/01.mcg.
0000225505.67547.90.
169. Tursi A. Segmental colitis associated with diverticulosis: com-
plication of diverticular disease or autonomous entity? Dig
Dis Sci 2011;56:27–34. http://dx.doi.org/10.1007/s10620-
010-1230-5.
170. Theis VS, Rhodes JM. Review article: minimizing tuberculosis
during anti-tumour necrosis factor-alpha treatment of inflam-
matory bowel disease. Aliment Pharmacol Ther 2008;27:
19–30. http://dx.doi.org/10.1111/j.1365-2036.2007.03553.x.
171. Buisine MP, Desreumaux P, Leteurtre E, et al. Mucin gene
expression in intestinal epithelial cells in Crohn's disease. Gut
2001;49:544–51. http://dx.doi.org/10.1136/gut.49.4.544.
172. Jenkins D, Goodall A, Drew K, Scott BB. What is colitis ?
Statistical approach to distinguishing clinically important
inflammatory change in rectal biopsy specimens. J Clin Pathol
1988;41:72–9.
173. Geboes K. Pathology of inflammatory bowel diseases (IBD):
variability with time and treatment. Colorectal Dis 2001;3:
2–12. http://dx.doi.org/10.1046/j.1463-1318.2001.00187.x.
174. Tanaka M, Riddell RH. The pathological disagnosis and
differential diagnosis of Crohn's disease. Hepatogastroenterology
1990;37:18–31.
175. Geboes K, Collins S. Structural abnormalities of the nervous system
in Crohn's disease and ulcerative colitis. Neurogastroenterol Motil
1998;10:189–202.
176. Ectors NL, Dixon MF, Geboes KJ, et al. Granulomatous gastritis:
a morphological and diagnostic approach. Histopathology
1993;23:55–61.
177. Shapiro JL, Goldblum JR, Petras RE. A clinicopathologic study
of 42 patients with granulomatous gastritis. Is there really an
“idiopathic” granulomatous gastritis? Am J Surg Pathol
1996;20:462–70.
178. Wright CL, Riddell RH. Histology of the stomach and duodenum
in Crohn's disease. Am J Surg Pathol 1998;22:383–90.
179. Parente F, Cucino C, Bollani S, et al. Focal gastric inflam-
matory infiltrates in inflammatory bowel diseases: prevalence,
immunohistochemical characteristics, and diagnostic role. Am
J Gastroenterol 2000;95:705–11. http://dx.doi.org/10.1111/
j.1572-0241.2000.01851.x.
180. Bernstein CN, Fried M, Krabshuis JH, et al. World Gastroen-
terology Organization Practice Guidelines for the diagnosis and
management of IBD in 2010. Inflamm Bowel Dis 2010;16:
112–24. http://dx.doi.org/10.1002/ibd.21048.
181. Turner D, Travis SP, Griffiths AM, et al. Consensus for managing
acute severe ulcerative colitis in children: a systematic review
849European consensus on the histopathology of inflammatory bowel diseaseand joint statement from ECCO, ESPGHAN, and the Porto IBD
Working Group of ESPGHAN. Am J Gastroenterol 2011;106:
574–88. http://dx.doi.org/10.1038/ajg.2010.481.
182. de Bie CI, Buderus S, Sandhu BK, et al. Diagnostic workup of
paediatric patients with inflammatory bowel disease in Europe:
results of a 5-year audit of the EUROKIDS registry. J Pediatr
Gastroenterol Nutr 2012;54:374–80. http://dx.doi.org/
10.1097/MPG.0b013e318231d984.
183. Fiocca R, Ceppa P. Endoscopic biopsies. J Clin Pathol 2003;56:
321–2.
184. Levine A. Pediatric Inflammatory Bowel Disease: Is It Different?
Dig Dis 2009;27:212–4. http://dx.doi.org/10.1159/000228552.
185. Rubio CA, Orrego A, Nesi G, Finkel Y. Frequency of epithelioid
granulomas in colonoscopic biopsy specimens from paediatric
and adult patients with Crohn's colitis. J Clin Pathol 2007;60:
1268–72. http://dx.doi.org/10.1136/jcp.2006.045336.
186. De Matos V, Russo PA, Cohen AB, et al. Frequency and clinical
correlations of granulomas in children with Crohn disease.
J Pediatr Gastroenterol Nutr 2008;46:392–8. http://dx.doi.org/
10.1097/MPG.0b013e31812e95e1.
187. Bousvaros A, Antonioli DA, Colletti RB, et al. Differentiating
ulcerative colitis from Crohn disease in children and young
adults: report of a working group of the North American
Society for Pediatric Gastroenterology, Hepatology, and
Nutrition and the Crohn's and Colitis Foundation of America.
J Pediatr Gastroenterol Nutr 2007;44:653–74.
188. Turner D, Griffiths AM. Esophageal, gastric, and duodenal
manifestations of IBD and the role of upper endoscopy in IBD
diagnosis. Curr Gastroenterol Rep 2009;11:234–7.
189. Ebach DR, Vanderheyden AD, Ellison JM, Jensen CS. Lympho-
cytic esophagitis: a possible manifestation of pediatric upper
gastrointestinal Crohn's disease. Inflamm Bowel Dis 2011;17:
45–9. http://dx.doi.org/10.1002/ibd.21347.
190. Haque S,Genta RM. Lymphocytic oesophagitis: clinicopathological
aspects of an emerging condition. Gut 2011. http://dx.doi.org/
10.1136/gutjnl-2011-301014.
191. Rubio CA, Sjodahl K, Lagergren J. Lymphocytic esophagitis - A
histologic subset of chronic esophagitis. Am J Clin Pathol
2006;125:432–7. http://dx.doi.org/10.1309/7la8lgy08uem3h26.
192. Bernstein CN, Blanchard JF, Kliewer E, Wajda A. Cancer risk in
patients with inflammatory bowel disease: a population-based
study. Cancer 2001;91:854–62.
193. Canavan C, Abrams KR, Mayberry J. Meta-analysis: colorectal
and small bowel cancer risk in patients with Crohn's disease.
Aliment Pharmacol Ther 2006;23:1097–104. http://dx.doi.org/
10.1111/j.1365-2036.2006.02854.x.
194. Jess T, Gamborg M, Matzen P, Munkholm P, Sorensen TI. Increased
risk of intestinal cancer in Crohn's disease: a meta-analysis of
population-based cohort studies. Am J Gastroenterol 2005;100:
2724–9. http://dx.doi.org/10.1111/j.1572-0241.2005.00287.x.
195. Laukoetter MG, Mennigen R, Hannig CM, et al. Intestinal cancer
risk in Crohn's disease: a meta-analysis. J Gastrointest Surg
2011;15:576–83. http://dx.doi.org/10.1007/s11605-010-1402-9.
196. Rubio CA, Kapraali M, Befrits R. Further Studies on the
Frequency of Colorectal Cancer in Crohn's Colitis: An 11-Year
Survey in the Northwest Stockholm County. Anticancer Res
2009;29:4291–5.
197. Maykel JA, Hagerman G, Mellgren AF, et al. Crohn's colitis: the
incidence of dysplasia and adenocarcinoma in surgical patients.
Dis Colon Rectum 2006;49:950–7. http://dx.doi.org/10.1007/
s10350-006-0555-9.
198. Palascak-Juif V, Bouvier AM, Cosnes J, et al. Small bowel
adenocarcinoma in patients with Crohn's disease compared
with small bowel adenocarcinoma de novo. Inflamm Bowel Dis
2005;11:828–32.
199. Feldstein RC, Sood S, Katz S. Small bowel adenocarcinoma in
Crohn's disease. Inflamm Bowel Dis 2008;14:1154–7. http:
//dx.doi.org/10.1002/ibd.20393.200. Bernstein CN, Shanahan F, Weinstein WM. Are we telling
patients the truth about surveillance colonoscopy in ulcerative
colitis. Lancet 1994;343:71–4.
201. Rubin CE, Haggitt RC, Burmer GC, et al. DNA aneuploidy in
colonic biopsies predicts future development of dysplasia in
ulcerative colitis. Gastroenterology 1992;103:1611–20.
202. Friedman S, Rubin PH, Bodian C, Harpaz N, Present DH.
Screening and surveillance colonoscopy in chronic Crohn's
colitis: results of a surveillance program spanning 25 years.
Clin Gastroenterol Hepatol 2008;6:993–8. http://dx.doi.org/
10.1016/j.cgh.2008.03.019 [quiz 953-994].
203. Kent TH, Ammon RK, Denbeste L. Differentiation of ulcerative
colitis and regional enteritis of colon. Arch Pathol 1970;89:20–9.
204. Price AB. Overlap in spectrum of nonspecific inflammatory
bowel disease - Colitis indeterminate. J Clin Pathol 1978;31:
567–77. http://dx.doi.org/10.1136/jcp.31.6.567.
205. Lee KS, Medline A, Shockey S. Indeterminate colitis in the
spectrum of inflammatory bowel-disease. Arch Pathol Lab Med
1979;103:173–6.
206. Heyman MB, Kirschner BS, Gold BD, et al. Children with
early-onset inflammatory bowel disease (IBD): Analysis of a
pediatric IBD Consortium Registry. J Pediatr 2005;146:35–40.
http://dx.doi.org/10.1016/j.jpeds.2004.08.043.
207. Romano C, Famiani A, Gallizzi R, et al. Indeterminate Colitis: A
Distinctive Clinical Pattern of Inflammatory Bowel Disease in
Children. Pediatrics 2008;122:E1278–81. http://dx.doi.org/
10.1542/peds.2008-2306.
208. Inflammatory Bowel Disease Working_Group_of_the_European_
Society_for_Paediatric_Gastroenterology_Hepatology_Nutrition.
Inflammatory bowel disease in children and adolescents:
recommendations for diagnosis–the Porto criteria. J Pediatr
Gastroenterol Nutr 2005;41:1–7.
209. Sonnenberg A, Melton SD, Genta RM. Frequent Occurrence of
Gastritis and Duodenitis in Patients with Inflammatory Bowel
Disease. Inflamm Bowel Dis 2011;17:39–44. http://dx.doi.org/
10.1002/ibd.21356.
210. Lopes S, Figueiredo P, Portela F, et al. Capsule Endoscopy in
Inflammatory Bowel Disease Type Unclassified and Indetermi-
nate Colitis Serologically Negative. Inflamm Bowel Dis 2010;16:
1663–8. http://dx.doi.org/10.1002/ibd.21249.
211. Moum B, Ekbom A, Vatn MH, et al. Inflammatory bowel disease:
Re-evaluation of the diagnosis in a prospective population based
study in southeastern Norway. Gut 1997;40:328–32.
212. Moum B, Vatn MH, Ekbom A, et al. Incidence of inflammatory
bowel disease in southeastern Norway: evaluation of methods
after 1 year of registration. Southeastern Norway IBD Study
Group of Gastroenterologists. Digestion 1995;56:377–81.
213. Silverberg MS, Satsangi J, Ahmad T, et al. Toward an
integrated clinical, molecular and serological classification of
inflammatory bowel disease: Report of a Working Party of the
2005 Montreal World Congress of Gastroenterology. Can J
Gastroenterol 2005;19(Suppl A):5–36.
214. Geboes K, Colombel J-F, Greenstein A, et al. Indeterminate
colitis: A review of the concept what's in a name? Inflamm Bowel
Dis 2008;14:850–7. http://dx.doi.org/10.1002/ibd.20361.
215. Branco BC, Harpaz N, Sachar DB, et al. Colorectal Carcinoma in
Indeterminate Colitis. Inflamm Bowel Dis 2009;15:1076–81.
http://dx.doi.org/10.1002/ibd.20865.
216. Yantiss RK, Odze RD. Diagnostic difficulties in inflammatory
bowel disease pathology. Histopathology 2006;48:116–32.
http://dx.doi.org/10.1111/j.1365-2559.2005.02248.x.
217. Warren BF, Shepherd NA. Challenges in Inflammatory bowel
disease. In: Mortensen NJ Jewell DP, Steinhart AH,
Pemberton JH, Warren BF, editors. 2nd ed. Blackwell
publishing; 2001. p. 67–8.
218. Man SM, Kaakoush NO, Mitchell HM. The role of bacteria and
pattern-recognition receptors in Crohn's disease. Nat Rev
Gastroenterol Hepatol 2011 Mar;8(3):152–68.
850 F. Magro et al.219. Bossuyt P, V.J., Van Assche G, Rutgeerts P, Vermeire S.
Increasing incidence of Clostridiiumdifficile-associated diarrhea
in inflammatory bowel disease. J Crohns Colitis 2009;3:4–7.
220. Nomura K, Fujimoto Y, Yamashita M, et al. Absence of pseudo-
membranes in Clostridium difficile-associated diarrhea
in patients using immunosuppression agents. Scand J
Gastroenterol 2009;44:74–8. http://dx.doi.org/10.1080/
00365520802321238.
221. Sinh P, Barrett TA, Yun L. Clostridium difficile infection and
inflammatory bowel disease: a review. Gastroenterol Res
Pract 2011;2011 [136064-136064].
222. Ayre K, Warren BF, Jeffery K, Travis SPL. The role of CMV in
steroid-resistant ulcerative colitis: a systematic review. J Crohns
Colitis 2009;3:141–8. http://dx.doi.org/10.1016/j.crohns.2009.
03.002.
223. Omiya M, Matsushita M, Tanaka T, Kawamata S, Okazaki K.
The absence of large ulcer predicts latent cytomegalovirus
infection in ulcerative colitis with positive mucosal viral
assay. InternMed 2010;49:2277–82. http://dx.doi.org/10.2169/
internalmedicine.49.3657.
224. Kuwabara A, Okamoto H, Suda T, Ajioka Y, Hatakeyama K.
Clinicopathologic characteristics of clinically relevant cyto-
megalovirus infection in inflammatory bowel disease. J
Gastroenterol 2007;42:823–9. http://dx.doi.org/10.1007/
s00535-007-2103-3.
225. Suzuki H, Kato J, KuriyamaM, et al. Specific endoscopic features
of ulcerative colitis complicated by cytomegalovirus infection.
World J Gastroenterol 2010;16:1245–51. http://dx.doi.org/
10.3748/wjg.v16.i10.1245.
226. Read NW, Krejs GJ, Read MG, et al. Chronic diarrhea of
unknown origin. Gastroenterology 1980;78:264–71.
227. Lazenby AJ, Yardley JH, Giardiello FM, Jessurun J, Bayless TM.
Lymphocytic (microcopic colitis) — a comparative histopatho-
logic study with particular reference to collagenous colitis.
Hum Pathol 1989;20:18–28. http://dx.doi.org/10.1016/0046-
8177(89)90198-6.
228. Lindstrom CG. Collagenous colitis with watery diarrhea — new
entity. Pathol Eur 1976;11:87–9.
229. Bolinn GW, Vendrell DD, Lee E, Fordtran JS. An evaluation of
the significance of microscopic colitis in patients with chronic
diarrhea. J Clin Invest 1985;75:1559–69. http://dx.doi.org/
10.1172/jci111861.
230. Jessurun J, Yardley JH, Giardiello FM, Hamilton SR, Bayless
TM. Chronic colitis with thickening of the subepithelial
collagen layer (Collagenous colitis) — histopathologic findings
in 15 patients. Hum Pathol 1987;18:839–48.
231. Jessurun J, Yardley JH, Lee EL, et al. Microscopic and
collagenous colitis — different names for the same condition.
Gastroenterology 1986;91:1583–4.
232. Kingham JGC, Levison DA, Ball JA, Dawson AM. Microscopic
colitis — a cause of chronic watery diarrhea. Br Med J 1982;285:
1601–4.
233. Sanderson IR, Boyle S, Williams CB, Walkersmith JA. Histological
abnormalities in biopsies from macroscopically normal colonos-
copies. Arch Dis Child 1986;61:274–7.
234. Flejou JF, Bogomoletz WV. Microscopic colitides – collagenous
colitis and lymphocytic colitis— a unifying concept. Gastroenterol
Clin Biol 1993;17:T28–32.
235. Levison DA, Lazenby AJ, Yardley JH. Microscopic colitis cases
revisited. Gastroenterology 1993;105:1594–6.
236. Munch A, Aust D, Bohr J, et al. Microscopic colitis: current
status, present and future challenges Statements of the
European Microscopic Colitis Group. J Crohns Colitis 2012;6:
932–45. http://dx.doi.org/10.1016/j.crohns.2012.05.014.
237. Rubio CA, Orrego A, Hoog A, et al. Quantitative assessment of
the subepithelial collagen band does not increase the accuracy
of diagnosis of collagenous colitis. Am J Clin Pathol 2008;130:
375–81. http://dx.doi.org/10.1309/k7mh8uck3mr7q77l.238. Carpenter HA, Tremaine WJ, Batts KP, Czaja AJ. Sequential
histologic evaluations in collagenous colitis — correlations with
disease behavior and sampling strategy. Dig Dis Sci 1992;37:
1903–9.
239. van den Oord JJ, Geboes K, Desmet VJ. Collagenous colitis: an
abnormal collagen table? Two new cases and review of the
literature. Am J Gastroenterol 1982;77:377–81.
240. Bogomoletz WV. Collagenous colitis: a clinicopathological
review. Surv Dig Dis 1983;1:19–25.
241. Foerster A, Fausa O. Collagenous colitis. Pathol Res Pract
1985;180:99–104.
242. Offner FA, JaoRV, Lewin KJ, Havelec L,WeinsteinWM.Collagenous
colitis: a study of the distribution of morphological abnormalities
and their histological detection. Hum Pathol 1999;30:451–7.
http://dx.doi.org/10.1016/s0046-8177(99)90122-3.
243. Aigner T, Neureiter D, Muller S, et al. Extracellular matrix
composition and gene expression in collagenous colitis. Gastro-
enterology 1997;113:136–43. http://dx.doi.org/10.1016/s0016-
5085(97)70088-x.
244. Guenther U, Bateman AC, Beattie RM, et al. Connective
tissue growth factor expression is increased in collagenous
colitis and coeliac disease. Histopathology 2010;57:427–35.
http://dx.doi.org/10.1111/j.1365-2559.2010.03652.x.
245. Wagner M, Lampinen M, Sangfelt P, Agnarsdottir M, Carlson M.
Budesonide treatment of patients with collagenous colitis restores
normal eosinophil and T-cell activity in the colon. Inflamm Bowel
Dis 2010;16:1118–26. http://dx.doi.org/10.1002/ibd.21188.
246. Mosnier JF, Larvol L, Barge J, et al. Lymphocytic and collagenous
colitis: an immunohistochemical study. Am J Gastroenterol
1996;91:709–13.
247. Dundas SAC, Dutton J, Skipworth P. Reliability of rectal biopsy
in distinguishing between chronic inflammatory bowel disease
and acute self-limiting colitis. Histopathology 1997;31:60–6.
http://dx.doi.org/10.1046/j.1365-2559.1997.5810818.x.
248. Stange EF, Travis SPL, Vermeire S. European evidence-based
consensus on the diagnosis and management of crohn's disease:
Definitions and diagnosis. Gut 2006;55:1–15.
249. Freeman HJ, Berean KW, Nimmo M. Evolution of collagenous
colitis into severe and extensive ulcerative colitis. Can J
Gastroenterol 2007;21:315–8.
250. Freeman HJ. Collagenous colitis as the presenting feature of
biopsy-defined celiac disease. J Clin Gastroenterol 2004;38:
664–8. http://dx.doi.org/10.1097/01.mcg.0000135363.12794.2b.
251. Gillett HR, Freeman HJ. Prevalence of celiac disease in
collagenous and lymphocytic colitis. Can J Gastroenterol
2000;14:919–21.
252. Matteoni CA, Goldblum JR,Wang N, et al. Celiac disease is highly
prevalent in lymphocytic colitis. J Clin Gastroenterol 2001;32:
225–7. http://dx.doi.org/10.1097/00004836-200103000-00009.
253. Omahony S, Nawroz IM, Ferguson A. Celiac disease and col-
lagenous colitis. Postgrad Med J 1990;66:238–41.
254. Sapp H, Ithamukkala S, Brien TP, et al. The terminal ileum is
affected in patients with lymphocytic or collagenous colitis. Am
J Surg Pathol 2002;26:1484–92. http://dx.doi.org/10.1097/
00000478-200211000-00011.
255. O'Brien BH, McClymont K, Brown I. Collagenous ileitis: a study of
13 cases. Am J Surg Pathol 2011;35:1151–7. http://dx.doi.org/
10.1097/PAS.0b013e3182206ef5.
256. Freeman HJ. Collagenous mucosal inflammatory diseases of
the gastrointestinal tract. Gastroenterology 2005;129:338–50.
http://dx.doi.org/10.1053/j.gastro.2005.05.020.
257. Baert F, Wouters K, D'Haens G, et al. Lymphocytic colitis: a
distinct clinical entity? A clinicopathological confrontation of
lymphocytic and collagenous colitis. Gut 1999;45:375–81.
258. Bjornbak C, Engel PJH, Nielsen PL, Munck LK. Microscopic colitis:
clinical findings, topography and persistence of histopatho-
logical subgroups. Aliment Pharmacol Ther 2011;34:1225–34.
http://dx.doi.org/10.1111/j.1365-2036.2011.04865.x.
851European consensus on the histopathology of inflammatory bowel disease259. Bowling TE, Price AB, AlAdnani M, et al. Interchange between
collagenous and lymphocytic colitis in severe disease with
autoimmune associations requiring colectomy: a case report.
Gut 1996;38:788–91. http://dx.doi.org/10.1136/gut.38.5.788.
260. Wang N, Dumot JA, Achkar E, et al. Colonic epithelial
lymphocytosis without a thickened subepithelial collagen
table — a clinicopathologic study of 40 cases supporting a
heterogeneous entity. Am J Surg Pathol 1999;23:1068–74.
http://dx.doi.org/10.1097/00000478-199909000-00009.
261. Rubio CA, Lindholm J. Cryptal lymphocytic coloproctitis: a new
phenotype of lymphocytic colitis? J Clin Pathol 2002;55:138–40.
262. Goldstein NS, Bhanot P. Paucicellular and asymptomatic
lymphocytic colitis — expanding the clinicopathologic spectrumof lymphocytic colitis. Am J Clin Pathol 2004;122:405–11.
http://dx.doi.org/10.1309/3fbbcy4tvuyecd55.
263. Fernandez-Banarcs F, Casalots J, Salas A, et al.
Paucicellular lymphocytic colitis: is it a minor form of lympho-
cytic colitis? A clinical pathological and immunological study.
Am J Gastroenterol 2009;104:1189–98. http://dx.doi.org/10.
1038/ajg.2009.65.
264. Libbrecht L, Croes R, Ectors N, Staels F, Geboes K. Micro-
scopic colitis with giant cells. Histopathology 2002;40:335–8.
http://dx.doi.org/10.1046/j.1365-2559.2002.01348.x.
265. Yuan S, Reyes V, Bronner MP. Pseudomembranous collagenous
colitis. Am J Surg Pathol 2003;27:1375–9. http://dx.doi.org/
10.1097/00000478-200310000-00010.
